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dos of NAVIGATION, SEA CHARTS, 
: &c. Printed for J. Mou r and T. Pac E on Tower-bill. 


\REAT Britain's Coſting Pilot, by Capt. Greenville Collins. 
Coaſting Pilot for * Scotland 2 Holland. 

Engliſh Pilot for the Channel. 

Eagliſh Pilot for the Straits. 

Engliſh Pilot for Weit India. | 

Eng gliſh Pilot for Guinea. | N 

Enelith Pilot for Eaſt India, 


Sca- Atlas, containing Charts of the Sea-Coaſts of the whole World. 

A © moleat Set of New Charts, containing North Sea, Cattegat, Baltic, Ro 

A ccmpleat Set of Charts for the Sea-Coaſt of France. 1 
| A 5 t of Charts for India, and others for all parts of the World. 
The Mariner's New Calendar, by Nathaniel Colſon. 


Th: S-aman's 8 or en by dea, by William Mountaine | | 

FR. bY 
Practical Navigation, or an Introduction to the Whole Art, by E Seller. A 
N:vigatio Britannica, or a compleat Syſtem of Navigation, in all its * 


Branches, both with regard to Theory and Practice, by J. Barrow. 
| She win's Tables of Logarithms from 1 to 101000. 


E e rents of Algebra, expounded in Two Books, by John Kerſey. 
Jh Seaman's Daily Aſſiſtant, by T. Eaſelden, 
Nav'gition New Modelled, by Henry Wilſon, 
Nav gation UnveiPd, 2 vols OQavo, by Edward Hauxley. 
Matiner's Compaſs Rectified, by Andrew Wakeley. 
Tne Practical Sea Gunner's Companion, by William Mountaine,* F.R.S. 
An Epitomy of the Whole Art of Navigation, containing an eaſy metho- 
dical Way to become a compleat Navigator, by James Atkinſon. 
Heath's Royal Aſtronomer, and Navigator, in large 4to. 
Tienatiſe of Trigonometry, Third Edition, by Samuel Heynes. 
ö Epitcmy of Navigation, being the moſt uſeful Part of Gellibrands, 
Noxwood's and Jone's Works, collated and digeſted into one 
Compendium of Navigation. 
N Ship Builder's Aſſiſtant, or Marine Architecture, by William Sutherland. 
1 Eucl'd's Elements, the whole Fifteen Books, by Iſaac Barrow. 


Deſc: iption and Uſe of 4 ſeveral Quadrants, by J. Collins, with the 
Prints from Copper. 


Uſe of Coggerſhall's sliding Rule, and Deſeription of Scamozi's Line. 


A Mercator's Chart, ſhewing the Variation of the Seni in al] the known 
3 Seas, by William Mountaine. F. R. Ss. 


f 2 . B. There are alſo Sold all ſorts of Mathematical Inſtruments and Books, 
3 8 Sea-Charts og all ks of the known World, Plane and Mercator, 
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NEW CALENDA R: 


 ConTAINING 
The Principles of Arithmetic and Practical TRENT, 


Age, Time of High- Water, with Tables for the ſame. 


Tos ETHER WITH 


Principal Fixed Stars: : Of the Latitude and Longitude of 


parture, for the exact Working a Traverſe. 
| AL$SQ0 


The Deſcription and Uſe of the Sea-Quadrant, Fore-Staff 
and Nocturnal: Neceſſary Problems in Plane-Sailing and 


Scale: A Tide Table: The Courſes and Diſtances on the 


Soundings at coming into the Channel: With Directions for 
failing into > ſome Principal Harbours, 


” 1 


1 —_ 


"By WILLIAM MOUNTAINE, E. R. s. 


| 
London : Printed for 7, MO U N T and T. PA G s. 
| on Tower-Hill, 176 4. 
Im Where you may have all Sorts of Mathematical Books, 72) 


with the Extraction of the Square and Cube Roots: 
Alſo Rules for finding the Prime, Epact, Moon' 5 


Exact Tables of the Sun's Place, - Declination, and Right-Af. | | 
cenſion: Of the Right Aſcenſion and Declination of the 


Places : A large Table of Difference of Latitude and De- ' 


Aſtronomy, wrought by the Logarithms, and by Gunter*s [ 


| Coaſt of Great Britain, Ireland, France, &c. And the | 


| NATHANIEL COLSON, Student in the Mathematics. 
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To the Ingenious MARINER. 


7 


Here preſent thee with a New Calendar, wherein I have endeavoured," not 
to puzzle thee with unprofitable Problems, (a Thing too much praftiſed) but 
to make Things plain and practicable: Here is nothing obſcure or difficult 
to diſcourage young Beginners (for whom tis intended) but all Things treat- 
ed of with as much Plainneſs (both as to Matter and Method) as poſſible; and I 
aſſure thee was I preſent to inſtruct thee, I could by no means 2 things more 

i have here done: I have endeavoured to omit nothing that 


might be materially uſeful, having reſpect w the defign'd bigneſs of the Volume 


The Contents are as follow: | | 


The Principles of Arichmetic, with which I begin, becauſe I am ſenſible of the 
Loſs jome have been at, that have attempted Navigation beſore they have under- 
flood ſomething of it; the Extraction of the Squire ard Cube Roots; In all which 
J have endeavoured to apply the Examples to Sea Affairs: Some neceflary 
Geometric Problems, uſeful! in Navigation; Directions for finding the Prime, 
Epact, Moon's Age, and the Time of Full Sea {both according to the ordinary and 


a more accurate Way) with Tables for rhe ſame, 


Tables of the Sun's Place and Declinarion, with Directions and Examples to 


every Caſe, how to ule the DLeclination to find the Latitude: As alſo the neceſſa 


Tables for correcting the Declination, when the Difference of Longitude is conſt. 
derable from the Meridian of London, for which the ſaid Tables ot Declination 
are calculated: A Table of the Sun's Right Aſcenſion: A Table of the Right 


Aſcenſion and Declination of ſome of the principal fixed Stars, with the uſe of the 
faid Tables in finding the time of a Stars coming to the Meridian; as alſo Di- 
rections at large for Obſervation of any of the ſaid Stars to find the Latitude of 
the Place, with Examples in each Caſe. The Deſcription of the Sea- Quadrant, 


Fore-ftaff and Nocturnal: A Table of Latitude and Longitude of the principal Pla- 
ces on the Sea- Coaſt, collected from the beſt Information, Problems in Plane Sail- 
ing and Aſtronomy, (which that the Practitioners might learn two things at once) 


are wrought both by the Logarithms, and Gunter's Scale: A large and very uſeful 


Table of Difference of Latitude and Departure to every Degree and Quarter Point 
of the Compaſs; With its uſe in working a Traverſe in order to keep a Reckoning 
at Sea : A Rutter for the Coaſt of Great-Britain, France, Ireland, Spain, — 
&c. Shewing the Bearing and Diſtance from one Place to another: A Table of 


the Soundings coming into the Channel, giving the Depth of Water, and Quality 
of the Ground; Laſtly, Directiens for ſailing into r Harbours; 


By all, or any of which, if thou art by any means proved (as I know thou maye 
ings, and doſt but den 
I have my End; And thy kind A 


y 
ly 
animadyert upon what thou rea : 


_ hereof will oblige 0 


Thy fincere Friend, 
Nathaniel Colſon, 


The Principles of Arithmetic briefly and plainh demonftrated, 


7 Y 2, 1 3% 45 55 


ä 


with the Exlradt ion of the Square and Cube Roots. 


ECAUSE of the Uſefulneſs and Neceſſity of ſome Knowledge 
of Arithmetic, in che Art of Navigation. it is requiſite to begin 
with that, without which no orderly Procedure can be made; and 

firſt of 5 5 e 


| Numeration. 
meratiin is that part of Arithmetic, whereby one may rightly expreſs 
Y the Value of any Number propoſed. EE 


All Numbers are expreſſed by theſe CharaCters following. 

| 7 , : 8, on r 

One, Two, 1 hree, Four, Five, Six, Seven, Eight, Nine, Cphers 
| AR 1 1 


Altho' Cyphers ſignify nothing by themſelves, yet being put before (or 
to the Right-Hand of) other Figures, they increaſe their Value as much as 
if they were all Figures, as may plainly be ſeen in the Table following. 
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Lago 2 ͤ — = 
7 K 


"7 Rn. 


| I | 
„ 10 © 8 
123 Hundreds | too E 


1234 Thouſands | roo | 
12345 X Thouſands | 1 


123456 C Thouſand; | 100000. , | 
1234567 Millions oO 


12345628 X Millions | roοοο | | 
\_ 123456789 | C Millions | r00000000| 


Figures have their Value according to the Places they are ſet in, as 1 
in the firſt Place, or Places of Units, is One; in the ſecond Place Ten; in the 
third Place One Hundred; in the fourth Place One Theuſand; in the fifth 
Place Ten Thouſand, &c. | N 

The Table directs how properly to expreſs any given Number; As 123 
which Number conſiſting of three Places, is thus numbred, One Hundred 
Twenty Three; this Number 123456, conſiſting of fix Places, is thus ex- 
preſſed, One Hundred, Twenty Three Thouſand, Four Hundred Fifty-ſix; and 
this Number 123456789, conſiſting of nine Places, is thus numbred, Ore 
Hundred Twenty-three Millions, Four Hundrai PFifty-/ix Thouſands, Seven 
Hundred Eigbiy- Nine. 5 by Addition 
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a is that which makes but one 3 of ſeveral 

Example. Suppoſe four Men (A. B. C. D.) owe me 
ſeveral Sums of Money, I would know how much is due A oweth 3564 
to me in the whole: I begin at the firſt Row towards the 


5432 
Right-Hand and ſay, 3 and 6 is 9 and 2 is 11, and 4 is 15 C 8 
ſetting down the 5 under the Row added up; then I carry D — 1843 7 
the 1 ten to the next Row, ſaying 1 and 4 is 5, and 5 Is — 1 
10, and 3 is 13, and © is 1g; ſet down ꝙ under the Row, „ Fe. 


added up, and carry 1 to the next row, faying 1 and 8 is q, and 1 is 10, and 
41s 14, and 5 is 19; ſet down ꝙ and carry 1, which 1 and 1 is 2, and 
is 5, and 5 is 10, and 3 is 13, which becauſe this is the firſt row, I ſet 
don: So that by this Addition, the whole Debt is found to be Thirteen Thou- 
- ſand, Nine Hundred, Ninety-frue Pounds. | 


Characters uſed in Arithmetic. 
Exam. 2. - Spots I have ſeveral Credi:ors to whom . ] Pounds, 

] owe ſeveral Sums of Money, I defire to know the | 5. | Shillings. 
whole. d.] Pence. 
Beginning again (as before in Addition ) at the 4's Degrees. 
Right- hand, I ſay 11 and 10 is 21, and 4 is 25, and 6 is | Minutes. 
313 now conſidering how many Shillings there are in 314. C“ Seconds. 
2 


4 


I find 25. and 7d. whereof I ſet down the odd 7d. under 


the row of Pence, and carry the 2s. to the next row | ö 
being Shillings, ſaying 2 and 4 is 6, and 8 is 14 and 9 n 5. 06 
is 23, and 11 is 34, that is 1/. 14s. ſet down 14s. and $5 09: 04 
carry the 10. to the next row, ſaying, 1 and 3 is 4, and 30 : 08 : 10 
© is 10, and 5 is 15, and 3 is 183 ſet down 8 and carry 1; 103; 04 11 


then 1 and 3 is 4, and 5 is 9 ad 3 is 12 ſet down 2 228 14 97 
and carry 1: Laſtly, 1 and 1 is 2; ſo that by this Addition - 1 
the whole Debt is, Two Hundred Twenty Eight Pounds, Ne Shilling and 
ves Pence, 


n 3. Suppoſe at Sea, keepin ng my Reckoning i in 8 
Degrees and Minutes, having ſix Days Difference of | x Day x 06 
Longitude, I would know how much the whole is. 2 —— o 56 

Say 13 and 2 is 15, andg is 24, and 56 is 8o and Gis| 3 — 1 09 
863 now 60 Minutes making a Degree, ſet down the | 4 — 2 oo 
| odd 26 Minutes under the row of Minutes, and carry the | 5 —— 1 02 
1 Degree to the next row, being Degrees; ſaying 1 that 6 —— 1 13 
I carried and 1 is 2, and 1 is 3, and 2 is 5, and 1 is 6b, ſ——m——E— 
and 1 is 7, ſo that the whole Difference of Longitude 817 26 
made theſe 6 Days, is 7 Degrees and 26 Minutes. — — 
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| OU action is the taking of a leſs Sum out of a greater, and finding the 
KRemainder. 5 e e ee 
Example. Suppoſe a Man oweth me ——- — — 376: 13: 06 
And hath paid me — — — — 211 : 05 ; 08 
I defire to know what remains unpaid, which is —— — 165: 07:10 
To work this I ſay, 8 from 6 I cannot, but conſidering there is 12 Pence 
contained in a Shilling, I add, 12 to 6, and ſay 8 from 18, and there remains 
10, which ſet down under the Pence; and then having borrowed 1, I go to 


the next Row, and ſay, 1 that I borrowed and 5 is 6, which take out of 13, 


there remains 7; then proceeding to the Pounds, I ſay, 1 from 6 there remains 
5, and 1 from 7 there remains 6; and laſtly, 2 from 3, there remains 1 : ſo 
there remains due of the ſaid Debt, One Hundred Sixty Five Pourgls, Seven 
Shilling s, Ten Pence. 3 5 3 n „„ 
Example 2. Suppoſe the Diſtance between two Places to be 1000 Miles, and 
that I have ſailed 396, and defire to know how many Miles I have to Sail. 
Placing 396, under the 1coo, I ſay, 6 from o I cannot, but = 
6 from 10 there remains 4; proceeding to the next Figure I ſay, Miles 


I that I bg#rawed and ꝙ is 10, from o I cannot, but 10 from 10 1000 


there remains o: Again, 1 that I borrowed and 3 is 4, fromo I 396 


cannot; but 4 from 10, there remains 6: Laſtly, x that Ibor- © bog 


10wed from 1, there remains o: So there remains 604 Miles. 
Example 3. Suppoſe one Place in the Latitude of 51 Deg. 32 Min. N. and 
another in the Latitude of 42 Deg. 10 Min. N. I would know the Difference 
of Latitude between them. „ 3 
To do which, ſubtract the leſs Latitude out of the greater d. m. 
thus; the leſſer being placed undermoſt, ſay, 10 from 32, there 51:32 


remains 22, which place under the Minutes; then for the Degrees, 42: 10 


2 from 1 I cannot, but 2 from 11, there remains 9; then x 9:22 
that I borrowed, and 4 is 5, 5 from 5 there remains 0. 
So the Difference of Latitude is 9 Deg. 22 Min. 

: MuLTIPLICATION. 2 
A NUltiplication is that which ſerves inſtead of many Additions, by which 
any Number of a greater Denomination is brought into a leſs, as Pounds 
into Shillings, Shillings into Pence, and Pence into Farthings ; Degrees 
into Minutes, Minutes into Seconds, and the like ; which is done by multiply- 


ing the Number of the greater Denomination, by that number of the leſſer 
'which is contained in one of the greater ; as the multiplying any Number of 


Pounds by 20 (the Number of Shillings contain'd in a Pound) brings it 
into Shillings, and ſo of the reſt. „ 1 
os, Multiplication conſiſts of Three Parts. 

1. The Multiplicand,-or Number to be multiplied, 

2. Multiplier, or Number by which to multiply. 

3. The Product made by the Multiplication. ; 


For the Learner's more ready Procedure herein, it is neceſſary inſert”. 


the following Table which is firſt to be committed to Memory. The 
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MULTIPLICATION. 
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0 36) 10 times 10 is 100 
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Example 1 LE demand how m many Shilling thre a are in 1 5648“ 


To Anſwer this, multiply the given Number of Pounds by 20, 5648 
a The firſt being o Cypher, ſet down o underneath the firſt | 20 
Fi igure; and then proceed to the next Figure, and ſay 2 times 8-1] ——— 


bs 10; ſet down 6 under the ſecond Figure and carry 1; then 112960 


2 times 4 is B, and 1 that I carried makes 9; then 2 times 6 is | —— 


12, ſet dowu 2, and carry 1; laſtly, 2 times 5 is 10, and 1 that I carried 


makes 11. So that 56481, multiplied by 20, makes asse Shillings. | 


Ex. 2. In 276 Degrees how many Minutes ?- 

Firſt ſet down — — — — 276 
Then (becauſe 60 Minutes make a Degree) multiply bs 
TY Product is — — — 
So that I find 276 Degrees multiplied by 60, makes 3 Minutes. 

Zx. 3. Multiply 


a V — — — — ö 


„ 
—— 16560 


87654337 Multiply —— 47632867 
32 By — — — 4352 


. N $16 

5 8 - 1. 1 238104335 
Product 550 142898601 
190531468 
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Deze is chat which ſerves inſtead? of many Subtraftions, and is 
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uſeſul in reducing all Numbers of a leſſer Denomination into a greater; 
a> Minutes into Farthinps into Pence, Pence into Shillings, 


Nume 
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5 
Shillings into Pounds, Ir conſiſts of Three Parts, (vi. Dividend or the 
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„ NB. | on. 

Number tobe divided; the Diviſor, or the Number 
Quotient; alſo if any Number remain, it is called th 
- © Exdmple 1. To dibide 7834 by 23; firſt ſay, how 
many times 2 in 7 Or how often 23 in 78, the An- 
ſwer will be 3 times, which place in the Quotient ; 


in the Quotient, ſaying 3 times 3 is 9, and 3 times 2 
is 6, place theſe under the two firſt Figures of the Di- 


then multiply the Diviſor 23 by 3, the Figure placed] 


to divide by; and the 


e Remainder. 


0. 


vidend, and draw a Line; ſubtracting 69 from 78, 


* * 


253) (236 


5 . 8 167 Remain 
Firſt, cy, how many times 2 in 5 ? 


And carry 1; 2 times 2 is 4, and 1 is 5. which ſet 
ESD 15 Gm A vs | | * 1 ” 8 2 5 | " * 88 W. 


4 ? 
23 * _ 8 
>; 3 17 4 
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| ] The anſwer” is 
_ place in the Quotient ; then multiply the Diviſor 253 
placed in the Quotient, ſaying 2 times 3 is 6, 2 times 


there reſts 9, which ſet underneath, and place a Point under 3, to ſhew that 
it is brought down; place it to the 9g, then proceed, ſaying, how many times 


1 


23 in 93, or how many times 2 in 9, which will be 4 times; place 4 in the 
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two times, 


5 is Io, ſet down o, 


doven under the, n | 
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Figures of the Dividend, from whence being ſubtracted, ſet the Remainder 
underneath, which will be 92, then take down 7, making a Point under- 
neath, and ſet it after 92, the Remainder ; then ſay, how often 2 in 9? 
Anſwer 3 times (for 4 will prove too many.) Then multiply the D:viſer 
253, as before, by 3, the Figure laſt placed in the Quotient, and the Pro- 
duet will be 759, which being ſubtracted from the Figures above, the Re- 
mainder will be 168, then take down 5, and point it as before, ſetting it 
after 168, the laſt Remainder: And again, aſk the Queſtion how often 2 is 
contained in 16 ? Anſwer 6 times ; by which 6, which ſet in the Quotient, 
multiply the Drviſer 253 ; and the Product is 1518, which place under the 
laſt Dividend, arid ſubtract therefrom, there will remain 167. So there 


being no more Figures to bring down, the Work is finiſhed, each Man's 
Share being 236 J. and 167 J. over, which is to be divided among them; 


which may eaſily be done by multiplying 167 by 240, and dividing the Pro- 
duct by 253, give each Man's Share in Pence. The Proof is by multiply- 
ing 253 the Diviſer by 236 the Quotient; then taking in 167 the Remainder, 


under the 3 laſt Figures, the Product will make the ſame with the DividenJ, 


as you ſee in the Operation. 
The Rule f THREE, 


| 1 8 that which having three Numbers given, a fourth Number is found in 
1 Proportion thereunto ; which is done by multiplying the 2d and 3d Num- 


bers together, and dividing that Product by the firſt, and the Quotient of the 
faid Diviſon is the Anſwer to the Queſtion. . Es 


Example 1. If in 24 Hours a Ship fails 130 Miles; how many Miles will 
ſhe fail with the ſame Gale in 192 Hours or eight Days; 2 4 


Hours 3 Hours 

24 — — 130 — — 192 
VVV 130 
24)24960(1040 Miles in 192 Hours 788 
4 1 ; „ 


00 „ N 
Here 24 is the firſt Number, 130 the ſecond, 192 the third; wherefore 


according to the Rule, I multiply 130 and 192 the ſecond and third Num- 
bers together, and divide the Product thereof 24960, by 24 the fitſt Num- 


ber, which gives in the Quotient 1040 Miles, which is the Way the Ship 
will make in 192 Hours, the Time propoſed, * . 
Example 2. If 1 1b. of Tobacco coſt 64, what will 112 lb. coft ? 
| I12 | 
Ss 


5 132)672 Pence (or 56 Shillings. | | 
Here the firſt Number being an Unit, which neither multiplies nor di- 


* 


vides, it ſaves the Labour of Diviſion; and the Anſwer is 672 d. for the 


: | Anſwer 
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"Fo Rule of THREE. 5 5 


Anſwer will be of the ſame Name with the ſecond Number, which divided 


by 12 to bring them into Shillings, gives the Quotient 56 5. which is the 
Price of 112 1b. as required. | | 
Example 3. If a Staff of 3 Yards long, give a Shadow of 2 Yards : How 
high is that Caſtle whoſe Shadow is 100 Feet ? cio "IFN, 
Which Queſtion for the more ready Solution, ſtate thus: 
If 6 Feet (which is two Yards) give 9 Feet, what will 100 Feet give? 


By the Operation it appears the ſaid 5 67508 150 Feet 
Caſtle muſt be 150 Feet high. 6 
8 * 
3 
3 


Example 4. If 5641. 12 5. 6 d. is to be divided amongſt 165 Men, how 


much is one Man's Share. 


Firſt, Reduce it all into Pence, by multiplying 564 by 20 (the Shillings in 


one Pound) taking in the 12 Shillings as you are taught in Multiplication, 


and the Sum 11292, multiply by 12 (the Pence in one Shilling) and add the 
6 Pence, the Sum 135510 is the Pence in 564 J. 12 5. 64. Then ſay, 
If 165 Men have 135510 Pence, how many ſhall one Man have? And 
here you ſhould multiply 135510 by the laſt Number, but in this Caſe it is 
T, which will neither multiply nor divide, therefore you only divide 135510 


the Sum of Pence, by 165 the Number of Men, and the Quotient 821 is 


the Pence for each Man's Share, which divided by 12 (the Pence in one 


Shilling) gives 68 Shillings, and the 5 Remaining are 5 Pence to each Man's 


Share. IR 11 
Note, The 45 Remaining of the firſt Divifion is only 375 of one Penny, 
which is little more than a | Ser SEEDS. OIL 


The Operation follows, 
5641, 125, 6 d, | 1 


1 
I 
1 
22590 
11292 Ford 
165)135510(821 Pence 12)821(68 Shillings, equal 
"2305+ ; £72: 403% 855..64 
* 96 
—— 210 = | | ; — — 
= 5 
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12 The; Extraction of the, 3 
Note, That in the Rule of Three, the firſt and third Numbers muſt be beth 
of one Denomination, and the ſecond muſt be brought into the loweſt Value 
expreſſed therein; as in the foregoing Example, I work not the Queſtion 
as it was firſt ſtated, but tranſpoſing the Numbers, J put the Denomination 
of Men firſt and laſt, and the Money in the Midſt, to anſwer to that Part of 
the Rule, which requires the firſt and third Numbers to be both of one 
Name. The Anſwer whereof in the preceeding Queſtion, as by the Opera- 
tion appears, is 821 Pence; which reduced into Shillings, is 68 5. and 5 d, 
or 31. 8s. 54. one Man's Share, as was require. 

The next thing I ſhall briefly treat of is, The Extraction of the Square 
and Cube Roots, as allo ſomewhat of their Uſe, © 


5 A 4 By 72 A | | i ® 0 
The Extraction of the Square Root. . 
Ex. . T O Extract the Square Root of 7056 pro- | __ * 
I ceed thus: Firſt, Point the given Num- e 
B 5 Bn 3 164)656 Diviſor, 
ber (that is, put a Prick over eyery other Figure, | 656 
beginning at the firſt Figure at the Right-hand) and ſu 
note by the Way, that fo many Points as the ſaik | 000 
Number admits over it, of ſo many Figures conſiſts | 
| the Root of the ſaid Number; then proceed, ſeeking the greateſt Square 
5; de (which is a Number multiplied by itſelf) in the firſt Point towards 
the Left-hand (70) which is 64, conſtituted of 8 multiplied into itſelf; for 8 
times 8 is 64. The Root of the Square Number which is 8, place in the 
Quotient, and ſubſctibe the Square Number (64) under the ſaid firſt 
Point, ſubtracting it therefrom, and ſetting down the Remainfer (6) under- 
neath.: To this.Remainder bring down. the next Point (56) then drawing 2 
crooked Line on the Left-hand of the Dividend (656) double the Quotient, 
and place (viz. 16.) therein calling it the Diviſor, ſeek how often the Divi- 
for is contained in all the Figures of the Dividend, ſave the laſt to the 
Right-hand : (viz.) How many times 16 in 65 ? The anſwer is 4 times, 
which place in the Quotient, and alſo on the Right-hand of the Diviſor (16) 
then multiply the Diviſor (164) by the 4 laſt placed in the Quotient, and put 
the Product, which is 656, under the Dividend, ſubtracting it therefrom ; 
which done, nothing remains: So that the Square Root- of 7056s 84, 


1 


The Square Root is applied to Navigation as follows: 
Any two Sides of a Right-angled Plane Triangle being given, the third 
is found by the Extraction of the Square Root. A 
Example 2. Suppoſe a Ship hath made 87 Miles Difference of Latitude, 
and 71 Miles Departure, and the Diſtance to be required, the ſaid Diſtance 
is found by the Extraction of the Square Root, as follows: 1 
The Rufe. Square the Difference of Latitude and Departure ſeverally (that 

is / multiply each by itſelf) add theſe two Squares together, and extract the 
Square Root of this Sum, which will be the Diſtance required. 


Examplę 
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Square of the Diſtance — ie Bo 
Square of Dep. ſubtract —— 3249 90/2095 Diff. Lat, required 
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| T, he Exiraction of the Square Root. 13 
3 = Example. . - | 7 5 
Difference of Lat. 87 Tbe Departure 71 Square Diff. Lat. 7569 
Multiplied by itſelf 87 M'ultip. by itſelf 21 Square Departure 5041 


— E 


their Sum 12610 


” 2 * "=. 


ng” — 1 
1 2 
The Square = 7569 The Square = 5041 1 
| ES” 12610(112 the Diſtance req. 
| B the Operation it ap- | - e 
phi; that the Diſtance, | $1708 | 5 


_ omitting the Fraction, is | . 


222) 510 
444 
Example 2. Suppoſe a Ship's Diſtance ts be 111 Miles, her Departure 57 
Miles, and the Difference ot Latitude to be required; the ſaid Difference of 
Latitude is found by the Extraction of the Square Root, as follows. . 


pe Rule. From the Square of the Diſtance ſubtract the quare of the 
Departure, and the Square Root of the Remainder will be hy 5 
Latitude required. | 


ifference of 


Example. The Diſtance — 11 The Departure BI 30 
Multiplied by itſelf —— — 111 Multiplied by itſelf — 57 


Th I 125 | Es, 399 
111 . — | - 
1 Sq. of Departure = 3249 


| Remains — 9072 81 
2 185)972 
2 8 on 
The Difference of Latitude, as r 0 
by the Operation appears, is 5 5 
95 Miles, omitting Fractions. — | ; 
If the Departure be required, the Rule is, from the Square of the Di- 


ſtance, ſubtract the Square of the Nifference of Latitude, and the Square 
Root of tHe Remainder is the Departure required. The Operation for Bre- 


hy Pet is omitted. „ ” | . 
Having proceeded thus far in ſhewing the Practitioner how to find the Di- 
ſtance, ifference of Latitude and Departure (any two of them being given, 


without Trigonomet:y) I ſhall ſhew the Manner of ſinding the Courſe exact 


enough for common Ule, without the ſaid Operation, which is done as follows, 
The Proportion to find the Courſe; As the Sum of the Hypotenuſe (or 


- Diſtance) and half the greater of the other two Legs (vis) if the Diffcience _ 
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14 * The Uſe of the Extraction of the Square Root. 


of Latitude be moſt, half that, but if the Departure be moſt, half that; I 
ſay; As the Sum of theſe two, is in Proportion to the leſſer (or remaining) 
Leg; ſois 86, to the Angle (in Degrees) oppoſite to the leſs Leg; which is 
the Courſe, when the Departure is leſs than the Difference of Latitude, 
otherwiſe 'tis the Complement of the Courſe. 
Example. Admit a Ship's Diſtance to be 110; the Difference of Latitude 
to be_88, and the Departure 66, and the Courſe required. 
Firſt, Add the Diſtance, and half the greater Leg into one Sum. 
The Diſtance is 110 __ 
Half the greater Leg (88) is — 44 NM 
The Sum — — — — — —1 _ 
Having thus done, ſay, by the Rule of THREE. 
As'the ſaid Sum 154, is to 66 Eg Leg; ſo is $6, to the Courſe, 


pra eye 


* 
To bring out the odd Minutes, mul- _” 
tiply the Remainder of the Diviſion „ 
132 by 60, (the Number of Min. con- 154)5 570030 deg. 51 min. 
tained in a Degree) and divide the Pro- | . 
duct by the Diviſor (154) and the Quo- — un - 
tient of the ſaid Diviſion gives for the OO —— 
Anſwer 51 Minutes: So that the — 
Courſe required is 36 deg. 51 min. >" "RIS RS EY 
ME, | | 220 


Example 3. Extraction of the Square Root. Suppoſe a Rope 5 Inches Com- 
| Paſs, and another Rope of double the Strength is required. The Dimenſions 
of the ſaid required Rope are found by the Extraction of the Square Root. 
For ſhould it be ſuppoſed that a Rope of 10 Inches Compaſs, is but double 
the Strength of a Rope of 5 Inches; upon Proof it is manifeſtly falſe, for 
the ſaid Rope of 10 Inches is 4 times the Strength of that of . 
The Rule. Take the Compaſs of the given Rope, (viz. 5.) and multiply 
that by itſelf ; which Product (becauſe the other Rope is to be twice as 


ftrong, multiply by 2, and the Square Root of the Product is the Compaſs 


of the Rope required. Inch. 
Example. The given Ropes Compaſs 5 Inches. Extract the Root 5007 


NIultiplied by itfelf——— 5 19 


. 0 | . 
So by this Ope ration it appears that 2 Rope muſt be 7 Inches and al ittle 
better, to be twice the Strength of the given Rope of 5 Inches Compaſs. 
If it's deſired to know the Weight of one Rope by another, *tis as follows. | 
The Proportion is, As the Square of the Compaſs of the one Rope is to the 
Square of the Compaſs of the other; ſo is the Weight of the one co the 
Weight of the other, Length for Length, Ex. Suppoſe a Cable of 10 Inch. 
to weigh 25 Hundred, and the Weight of a Cable of 8 Inches required, Say, 
| | 28 


* 
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? Extraction f the Cube Root. ung 
1 ag 100 (the Square of 10) is to 64 the Square of 8: So is 25 C. the Weight 
= of one Cable to 16 C. the Weight of the other required. 
25 Extraction of the Cube Root. 1 
| Shall firſt, as neceſſary, inſert a Table of the Cubes of the Nine Digits, 
which ought to be committed to Memory, ; OT 


(1 -— oor} 4 — ob4(7 — 343} 
Cube of the Nine Digits. 32 —— 008 p 5 — 125 


— 512 
Example 1. Extract the Cube Root of 12167. 12167 (23 Root 
Firſt, Point the given Number, (i. e.) put a Prick V 
over every third Figure (beginning at the Right- n ſolvend 


hand) then ſeek the greateſt Cube in the firſt Point, Frags 
* (viz. 12) which is 8, the Cube Root whereof (which“ 2200 Triple Square 
is 2) place in the Quotient; ſubtract the Cube (8) 0 Triple Quot. 
from the firſt Point (12) place the Remainder under-| 1260 Diviſor 
neath ; to this Remainder bring down the next Point 360 
(167) and call this the Reſolvend, then draw a Line] 540 
underneath it, then ſquare the Quotient 2, which is 27 
4; multiply the ſaid Square (4) by 300, which 3 
makes 1200; place this under the Reſolvend, and —— Be 
call it the Triple Square. Again, multiply the Quo-| 000 
tient (2) by 30, which makes 60; place this under the Triple Square, and 
call it the Triple Quotient; add theſe two (viz.) Triple Square and Triple 
Quotient into one Sum, and call it the Diviſor; ſeek how often this Diviſor 
is contained in the Reſolvend, which is three times; which 3 placed in the 
Quotient, multiply the Triple Square by the Figure 3 laſt placed in the Quo- 
tient, and ſubſcribe the Product underneath the Diviſor; ſquare the ſaid Fi- 
gure (3) laſt placed in the Quotient, and thereby multiply the Triple Quo- 
tient, and place it underneath the laſt Product ; Cube the Figure (3) laſt 
placed in the Quotient, and place it under the preceding Product. Laſtly, 
add theſe three Products into one Sum, ſubtracting the ſaid Sum from the Re- 
ſolvend, ſubſcribe the Remainder; to which Remainder, bad there been any 
more Figures, the next Point muſt have been brought down, and the pre- 
ceding Work repeated from the ſquaring of the Quotient, until all the Fi- 
gures are ſo brought down; but in this Example there being no more Figures, 
the Work is done, and by the Operation the Cube Root of 12167 appears to 
be 23, nothing remaining. 5 = VVVTVTL 
Example 2. Applied, Suppoſe a Ship of 300 Tun, 75 Feet by the Keel, 29 
Feet and an half by the Beam, and 14 Feet Depth in the Hold; another 
| Ship is deſired of the ſame Mould and Shape of 500 Tuns; the ſeveral Di- 
menſions of the Ship are found by the Extraction of the Cube Root. 
Example. Beginning with the Keel. Firſt, Cube the Length of the given 
Keel, which is done by multiplying it into itſelf, and then multiplying the 
Product by it again. | 46 Ta | : 
OAT Then 


16 

- Then fay by the Rule of Three: As 300 
Tuns the one Ship's Burthen, to 500 Tuns the 
other Ship's Burthen ; fo is 421875 the Cube off 
one Ship's Keel's Length, to the Cube of the other 
Keel's E Which being wrought by the 
Rule of Three, gives 703125: From which ex- 


tract the Cube Root, and that will be the Length 


of the Keel required. 


In this Extraction three Cy hen are added to 
bring out the Fraction, the Work therewith] 


being the ſame as if there had been more Fi igures | 


in the propoſed Number; the Operation yr 


for the Length of the Keel required 88 Foot ; 
Parts. . 


Thus, having found one of the Dimenſions, the 


reſt may be found without the Extraction of the 4971251 Reſolvend 


Root, by the Rule of Three. 


Thus, ſuppoſe the next Thing I would find be 
her Breadth by the Beam, ſay, as the Length of“ 
the one Ship's Keel 75 is to the Length of the 


other 89 2 ſo 29 f Feet the Breadth of the 
one Ship by the Beam, to the Breadth of the other, 


which by the Rule of Three, gives 35 Feet. In 
the ſame manner you may find the Depth in the 


Hold, Ee. 
© Example 3. Suppoſe an Iron Shot 4 Inches Dia- 


meter to weigh 9 lb. and the Diameter of a Shot off 
any other Weight, ſuppoſe of 721b. required. This, 


is alſo done by the Extraction of the Cube Root, 


25 follows: | 


Firſt, fay, by the Rule of Three. * ig 

eight of one Shot, to 7alb. the | 
85 Weight of the other; ſo is 64 the Cube of the] 
one Shot's Diameter, to the Cube of the other] | 


As 91d, * 


The Uſe of the Extradtion of the Cube - Root. 


75 given Keel 
"DI... | 


——C—_—_—_ — — 


375 
925 
5625 
3 
13 
39375 


—_— 


Shot's Diameter, which by the Operation is 512, - 


the Cube Root. of which | is 8, the Diameter of chef 
dhot requires. 


421 187 5Cube 1 


703 1 2808872 Root | 
512 | 


* 


19200 > Triple Square 


19440 Diviſor 


153500 
15360 
512 
— 


92422 
2165 3000 — Reſolrend 


2323200 Triple. fg. 


2325840 Diviſor 


LN '20908800 
. 
. 


2129360 


72 11 Remainder, | 


But if it was vie to find the Weight of a rel the ne tis 


done thus, by the Rule of Three. 


As the Cube of one Shot's Diameter to che Cube of the other; 01 is the 
Weight of the one Shot, to the Weight of the other required! A 


And thus much for the Arithmetical Part of this Treatile, 
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240 Triple Quotient. 


oy - 3640 Trip. Quot. "= 
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N Some neceſſary Giometric Problems, 17 
prod. 2 'T raiſe a Perpenditular' out any Pint propoſed, in © given 


ib Line. 
Lr the Line given be AB, and the —_ es * 
| Perpendicular to be raiſed from' the * a 
Point C; to do which ſet off the two F*|*'E I 


equal Diſtances CA and CB. Then the 
Compaſles being opened to any convenient 
Diſtance. bigger than AC cr CB, with one 
Foot of the Compaſſes in the Point PPV 
ſcride the Arch DE; then with the ſane * — 


ef © Extent, and one Foot in the Point B. deſcribe the Arch FG, then Pd 
' IF the Perpendicular from the Point C, thro? the Interſection, (or cutting) of 
= the two Arches FG an. DE, which was required. 1 | Ih 


Prob. II. To raiſe a Perpendicular & on the E nd of 4 | Line, 


Let the Line given be AB, the ” 
Perpendicular to be raiſed from AE 
the Point B; to do which, with 
one Foot of the Compaſſes at B, 
with any convenient Diitance, as 
BD, ſweep an Arch; then with 
the ane Extent, one Foo! of the 
XZ Compaſſes being in the Pomt 0, 
mark the hid Arch at he Point . 
C, and one Foot being at C, mark * 
it at E, then with the lame Diſ- 8 
tance, one Foot of the Compaſſes being i in the Point Cy deſcribe: the Arch ; 
FG; and placing the Compaſſes in the Point E, deſcribe” the Arch HI; 5 
then from the Point B, and through the Interſection of the two Arches 3 
"2 3 F G and H I, draw the Perpendicular which was required. 


Prov. _ 70 let fall a Perpendicular from a Point affiened, over. 
EIS given Right Line, 


{Lak AB * the Line given, C the Point over . Rs 
the Line from which/the Perpendicular is to fall = 85 
to do which, place one Foot of the „ oO: 
the Point C, then opening them to a convenient 3 
Extent, mark the Line AB in two Points with © or Yo - - i 

the ſaid Diſtance, as in the Points A and B; then 1 5 

with one Foot: of the Compaſſes in the Point A, — — 3 
deſcribe the Arch EF, ard with one Foot in the * 2 „„ ; 
Point B, deſcribe the Arch GH; then from the ; 5 5 
5 Point C, and through the Intetſection of the ſaid A. 8 „5 

Og \ two Ache, draw the Perpendicular CD, which EN. 

| Was required, 3 | „ 


— 


18: 8 Octinitric Problemi: 


prob. IV. Another way to let fall a Perpendicular from « 2 give Point, on. 


a given Right 

x Let the tz given be A B. upon which 
AC jt is required to let fall a perpendicular 
| = from the Point C; to do which, from 
Tv.” the Point aſſigned C, draw the Line CA; 

N F which Line divide into two equal Parts, as 
5 | * inthe Point D; then one Point of the Com- 
A —____|* paſſes reſting in the Point D, with the 


E2— B fame diſtance, (viz. of half the Line AC) 
| deeſcribe the Arch EF: Then from the Point 
C, to the InterſeRion of the Arch EF with the Live AB, draw the Per- 
: CB. -- 

3 Hob. V. 7. 0 draw a Line parallel to a Line given. 


— 6 - F = itisrequired to draw a Line parallel, 


to do which, firſt iake in the Com- 


paſſes the diſtance at which the pa- 


Mi SS + —>Þ rallel Line is to be drawn, and then 


ſetting one F W of the Compaſſes in 
5 tC, on the Line A B, deſcribe the Arch E; and with the ſame 

2 with one Foot of the Compaſſes in the Point D, deſcribe the Arch 
P; then laying a Ruler to touch the Convexity of the two Arches, draw 
tte parallel Line FE. 


Prob. VI. To draw a Right Line Parallel t08 given ones that Boll 


paſs through a Point given, EE 
Hyppole AB the given Line, and it's required to raw ; 2 Line Parallel 
thereto, that ſhall paſs thro? a given Point, as C. 
is Set one Foot of the Compaſſes in 
EN 6 C, with the other any e 
N ny croſs ABin D, and with that diſtance 
VF from any Point 2s A; in the Line 
„„ ll Ah deſcribe the Arch EF; then from 
NW „ C with the diſtatoe'A.D:;crols the 


; Arch EF in G, and draw the Line 3 3 


. co, which will be parallel to the given Line AB, as was required, | 
P RO B. VIII. E make an Angle equal 1 any Angle given. {7 


= and it is required to make another 
Angle equal thereto : To do this, 


any. convenient Diſtance leſs thah 


. . # 
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, bp 8 P N 


Let AB be a Line given, to which 


firft draw the Line D E, then with 


1 3 28 e Arch GH, then 
7177 — — — fing wi Com paſſes at B, with 
A "H C the fame Diſtance which ſwept the 


15 
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Suppoſe BA C an Angle. given, 


Gemmer ie Problems 


Arch GH fieep the Arch KL; take 
the Arch GH in the Compaſſes, and 
ſetting one Foot in the Point L, 
croſs the Arch LK in the Point K, 
then through the Point K draw the 
Line DKF, then is the Angle EDF 6 
equal to the Angle BAC, —. 2 
required. | | 
Prob. VIII. 7 0 bring any three Points not ſituate in a Right Line, into 
the Circumfer ence of a Circle, 


Let the three Points thto” which the 
Circle is to paſs be A, B, C: Take above D 
| half the Diſtance between the two Fan 
A and B in the Compaſſes; and one Foot 
of the Compaſſes being in the Point a, 
with the faid Diftance deſcribe the Arch A 
ED; and with the fame Diſtance, one 
Foot of the Compaſſes being in the Point 

B, mark the Arch ED in the Points E i 
and D, and draw the Right Line D; | 

then take above half the diſtance between the Points c and Bi in the Com- 
paſſes, and one Foot of the Compaſſes being in the Point C, with the faid 
Diſtance deſcribe the Arch FG; and with the ſame diſtance, one Foot 
of the Compaſſes being in the Poirit B, mark the Arch FG, in the Points 
F and G, and draw the Right Line FG. Now where the two Right 
Lines DE and FG, being . interſect each other (viz. in the Point 
H) is the Center of the Circle required. 


The Deſcription of the Mariners Compaſs. 


T HIS Inſtrument, ſo beneficial an Aſſiſtant to the Practical Part of 
1 Navigation, as to its Inventor, is uncertainly diſoourſed of; its Age, 
dy ſome ſuppoſed to be in theſe Parts of the World about 350 Vears 
the Utility whereof to us evidently appears, conſidering the many In- 
cConxeniencies that attended our Anceſtors, in tracing the vaſt Ocean, 
for want of ſuch a Guide, under whoſe ſubordinate Conduct of later 
' B Years, our Maritime Affairs have ſucceeded ſo well. 

It is a Circle of a greater or leſſer Diameter at Pleaſure, deſcribed upon 

LT Paſte-board, and divided into 360 Degrees, and 32 Points, (and ſome-+ 
times into 24 Hours) each Point containing 11 deg. 15 min. or 3 quar- 
ers of an Hour; as in the following Figure. The Circle being thus 
divided upon the Card or Paſte- board, there are paſted on the other Side 
of the ſaid Card or Paſte-board, two hardened Wires, or a thin Bar of 
Steel, which being touched with a Loadſtone, and the Card hung at the 


Center upon a Pin, fix d in a Box, its Poſition (Variation excepted) be- 
| C3 | comes. 
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„ ne d forth and South ; and the ſaid Box: being cover'd- with 1'Olaft, Fry 


© hung in another Jquare . in ſuch Manner that the Card may travetſe not- 
with landing the Ship's Motion; and being this fixed, it is ready far U 
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| a Pris dns Ul Golden nber, i is E Revolution 1 of Tn, 
which JLerm the Moon retutns to make the Cinte Aſpeéts with the 
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Sun on the ſame Day « of the N onth moſt tommpnty nige 18 eee 5 ih 


7 Nineteen a ot STS TOLL DE, 
To find which, add 1 to the Year of our Lord, and divide by 19, the 1 1 


+ Remainder is the Pride: or Sopten Number, but if nothing, remains, he 
Pm is 19. 5 i; ar, 
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the Gregorian, or New Calendar. 85 "Ie 21 7 = 


py E ple... To fad the Golden Number for the Year 11762, add 1, lch 7 
, * 7635 ' which divided by 19, the Quotient will be. 92, and the Re= 
51 maigder 15, which is the Golden Number for the Year 1762; . Y 
VNV. B. The Golden Number is the ſame in both the Julian and Gregorian ; 


Account of Time. S 
. To find the E 900. 
＋ L. E Epaet is the Number of Days which the Solar Year conſiſting pf 
4 365 Days, exceeds the Lunar (or twelve Revolutions of the Moon to ebe 
Sun) containing 354 Days, the Difference being 11 Days. When the Prime 
is 1, the Epact is o; when 2, the Epact is 11; when 3, twice 11, or 22; 
when 4, thrice 11, or 33, or 3, omitting 39, "(which muſt conſtantly be 
done when it exceeds 30;) and may be found in the following Manner. 
Subtract 1 from the Prime, Multiply the Remainder by 11, and divide 
that Product (if it exceeds 30) by 30; the Remainder will be the Epact. 
Hrample. Suppoſe it was to fad. the Epact for the Year * 


The Prime for the Vear 2 — I, ee 3 

From which ſubtract = e 20 — — ER THe _ 
The Remainder i- | * 14 „ 7 

Wich multiplied by — —— — 5 os Y 

T pe Product iL ——L—LK!ĩÿũꝙ„. z „ 5 =» 


i 2 IIS " 
IT his Product being divided by 30, the Toten 8 will be 5. and 1 Re. — 
mainder 4, which is the Epact required. 555 8 


Vote; Aſter the e 1799, there will require a diferent Method to in MY : 


the Epact. 
75 find the Moon” J Age. 


A? D to 5 Epact for March 1, for April 2, for May 3. for N 4 for 
X July 5, for Auguſi 6, for September 8, for Math 8, for en 10, Ze: 
for December 10, for Fanuary o, for February 2.0 15 
Having added to the Epact the Number for oP Month, according P the = 
Rule foregoing, add therets the Day of the Month, for which the 1 . 
Age is required: Theſe three Sums added together, if leſs than 30, ische 
Moon's. Age; if more than 3a, then divide it by 30, the Remainder is the. © if 
Age of the Moon. The Moon's Age ſubtracted from 30, leaves the Nay ; - | 
| of the Change. Again, 15 added to, or ſubtracted from the Day of be $477 
Rap aves the Day of Full Moon. „ 
Fo Example... Suppdſe it was required to find the Moon's Age for the firl „ 
Day of April, 1764. N 


Fu ſet down the Epact for that Year — — 26 e 

To which add the Number for the Month, which | RC „ ENTS 

To: that add the 2 of the Month. which i 1 „ 

: WES 0 — — 22 \ 4.2; 2.5 25 wal 

X / | "EIB 29 The Moon's a . „ 

8 Remains | — 1 Day to the next Change, RY — 

Makes - — — e bey to next ar ull Moon. | T 
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. - Then the 4th Part, (the remainder 2 omitted, which denominates $ 
A it to be the Second Year after Leap-Year,) i E25 4 
i The Sum is — — — 222 
* This Sum being divided 977. the Quotient will be 314, and the Re- 3 
= mainder 4, which being fubtratted from 7, leaves 3; and conſequently 
= the Dominical Letter is C: But when it is Leap-Year, there will be two 27 
Y Dominical Letters, and then the Letter thus found ſerves from the laſt 
7 of February to the End of the Year; and the Letter before that, reckoning 
4 them backwards from G, is the Sunday Letter for the former part of the F 
8 | Year, to that Time. 1 
C N. B. After the Year 1799, the Order of the Dominica Letters, as they 
33 now range, will be diſturbed, and conſequently to find them, another Me- T 
4H thod muſt then take Place. = 
= | To find the Cycle of the Sun. 15 
1 A D D to the Year 9, divide the Sum by 28, the Remainder is the 0 
We Cycle of the Sun. | ; 
|; 4; Suppoſe it be required for the Yew. 1762 7 
6. Then add — — — 9 ¶ £ 
33 Divided by —— —— — 28)17 (63 . 1 
| B IL | e I 
1 21 | 
1 * 1 
1 + . f 


22 .7 be Gregorian « or New Calendar: 


To find the Moon's Southing, and Time of Full- Sea, or High-Water ;_ 
The Reader is here referi'd to the Tide- r able, Page 32, Cc. and the Uſe 
thereof immediately following. 


To find the Dominical Leiter. 


De the Vear and its fourth Part by 7, the Remainder ſubtracted from 
gives the Dominical Letter; reckoning A for 1, B for 2, C for 3» 


D A E for 5, F for 6, G for 7. 
' Suppoſe it was required to find the Dominical Letter for the Year t7 


F irſt, Set down the Year 


— 1762 


By the Operation it appears that 4 is the Cycle of the Sun for the Year 
1762, being the Remainder after the Diviſton. 


Note, Hillary Terms begins Jan. 23. and ends Feb. 12. | = 
Eater Term begins 7 Days after Eafter-ay, and ends Monday before 1 
Whitſunday. 4 
Trinity Term begins on Friday after Trinity Sunday, and ends nineteen F 
Days after. | 
Michaelmas Term begins November 6, and ends November 29. 4 


2 
75 ö. 
5 $ 
7 
1 ©. 4 
* 
L 
Ts 
fy 7 
b RISE; 
1 
= 2 
2 £7 4 


en 


i | D. 
> Laſt quart. 6 5 A] Laſt quart. | 3 
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D Laſt quart. | 6 1 1 2 |. 
8 New moon 143 A | . C New moon] 7 5 A 
S \ Firſt quart, [22] 4 A TE Firſt quart | 14] 8M] 
(Full moon 29 8M|[ Full moon 22 5M 
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Laſt quart. | 410 A 5 N : 
New moon [13] 1M {> (New moon | 5] 10M 
J Eirſt quart, 200 8M ; S 2 Firſt quart, | 12] noon 
Full moon [27 1 S) Full moon [21] 4 A 
Is : > \ Laſt quart, |28 Ke A 
Laſt quart, 3 | wx F 
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) Firſt quart. 28 1 Firſt quart, 12 YM. 
Full moon [2801 |S JFull moon | 20] M 

+6 E 1 = D Lat quart, 271 * 
3 eee eee 

| On Two Eclipſes this Year, 4 they are both of or ban, 

| - 7 aud boib inviſible. 
| The firſt i is on the 13th of April, at 10 in the Morning. | 


| ' The {:cond is on the of SB, at 1 in the — * 
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& Full moon 1g IM Latt quart 
«mi 2510 A New moon 
th New moon] 2| 1M . c Firſt quart 
4% Full moon [10] 2M 8 Full moon 
[S JCaft quart. 17 1A I Laſt quart. 
18 Firlt quart. 24 6M | New moon 
1 | | „ 
& 1 Ne) moon 2 5A [ * Firſt quart 
2 ) Firſt quart. 10A 2 ) Full moon 
S Full moon mid. & Laſt quart 
N ( Laſt quart, [24] 3A - New moon 


= 
i327 J 
3.4 
9 
F 

* : 
8 . 

4 

* 


ls: Full moon 15 5 A 
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A New moon 
New moon 30 74 Firſt r. 
| r Firſt quart. 7 M 8 Full moon | 
| ix Full moon |13|mid. | [2 ) Laſt quart. 
IF | S | 
|S JLaſft'quarc. |21| 5M| S) New moon | 
| C New moon 29 DLL 5 C Firſt quart, | 
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3 A Table 7 the Moon” $ 7 for the Tear 1764 
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(New moon | 3 oM | Fr Firſt q quart,” 
1185 quart. III AM D Full moon 
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RN 


| - Firſt quart. | 
Full moon 
Laſt quart. 

New moon 


Firſt quart | 2 


Firſt quart.] 9 2A 
Full moon] i6] M 
Laſt _ 24] 2M 


* 1 moon iI oM | 


' Oftober 


0 
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New moon 11 
Firſt quart. | 9] 1M 


Full moon | 
)Laſt quart. 


L aft quart |22| 3A 


November 


Four Eclipſes this Year, two of the 5 and two of the Maon. 
The firſt is of the Moon, March the 1th, viſible 8 digits. 


The ſecond is of the Sun, April the 1ſt, viſible 10 digits. 


The third | is of the Moon, September the 10th, inviſible, - 


The fourth | is of the Sun, September the 25th, inviſible, 
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875 En this Ter, * of the "a and two of the Moon. 


The firſt is of the Sun, February the 19th, inviſible, 
The ſecond is of the Moon, Mars the 7th inviſible. 
| The third is of the Sun, March the 21ſt, inviſible. *_ 
| The fourth is of the Sun, Auguſt the 16th, viſible 3 digits, 

The fifth is of the Moon, Peng: the Zoth, inviſible 
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7 * 


4 Table of the Done $ EZ * ho Year 176 = 27 
Is 8 
Months b. 1 Month D. H 
Full moon | 7| 6M Full moon | 2 mid. 
S \ Laſt quart. 14 6A I) Laſt quart. | 910 
S YNew moon [21|11M| New moon {18| 2M 
[18 Firſt — 289A Firſt quart. 23 4A 
r Full moon 5 A (Full moon | 1] 5M 
S )Laſt quart. 13 2M S Eaſt quart | 8] 1A] 
J New moon [19|11 A [New moon [16] 4 A] 
mA Firſt quart. 27 6 A| I Firſt quart. 2311 A 
- | 1 | CFull moon 30 4A 
Full moon | 7| 1A 1 75 . 
S Laſt quart. [14|10M| > (Laſt quart. | 5] 6M 
S New moon [21 1A 2 )New moon [15] 4M 
Firſt quart. 29 3 A J Firſt quart. 22 M 
11 . Je (Full moon 291 3M 
Full moon | IM 5 2 
* Laſt quart. 12 5 A |. CLaſt quart. |] Y 2M 
I) New moon 20 4M 1.8 J New moon 4 5 A 
_ CLeift quart. 28 8M & } Firſt quart. 2 U¹M 
TT 7 © [ Full moon 280 6A 
Full moon | 5| 10M 
Laſt quart. |12|1cM >» CLaſt quart. | 5] 9g A 
New moon |19| 8 A = New moon 1g AM 
Firſt quart. 27 10 A > } Firſt quart 9 7A 
5 5 |=, (Full moon 27 TIM 
Ful moon | 3 5 A 5 [ 1 
|8 ) Laſt quart. 10 10M > (Laſt quart, | 5 3A 
X New moon 18 11M New moon | 12| 3A 
Firſt quart, 26 8M S) Firſt quart. ig EM 
| | Full moon 27 
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| The ſixth is of the Sun, September the 15th, invitible. 
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25 2 2 of the Tecs s Age 5 th Tear 1766, 
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Four Eclipſes this T, ear, two of The Sun, and two of ihe Moon. 
The firſt is of the Sun, February the gth, inviſible. . 
The ſecond is of the Moon, February the 24th, viſible 4 digits. 
The third is of the Sun, Auguſt the 5th, viſible 11 digits. 
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_The fourth is of the Moon, Auguſt the 20th, inviſible, -_ | 
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"= Table f th Moor” s My Tor the : Year. 1767: 


58 I. FE 
Months b. H Months D. 
> Firſt q uart. | 7| 8M 1 Firſt quart. | 4 
S Full Fo ne 15) IM ) Full moon | 11 
I 8 Laſt quart. |23| 7M X J Laſt quart. | 14 
[New moon 30 3M New moon | 25 | 
ac Firſt quart. | 5 8 A] 4. { Firſt quart. | 2 
| S YFull moon 137 A ; D Full moon 10 
J JLaſt quart. 249 A| IS) Laſt quart. | 10 
(New moon I 2A New moon 24 
(Firſt quart. | 7 10M a Firſt quart 
"0: Full moon 5 2 A 8 Full moon 
SY Laſt quart, [23] 9M S J Laſt quart, 
| New moon |29|mid, (New moon | 2 
| «(Firſt quart. | 6] 3M Firſt quart, 7 
| ) Full moon |14| 7 M| > NFull moon 
SD Laſt quart. 21 5 A S < Laſt quart. | 
(New moon 28 9M |< nr moon |22 
| | | Firit Quart, | 30 
fei quart. 5 8A | 5 : 
> \ Full moon [15] 9 A {> Full moon 5 
S fa quart. 20 1 A 2 Laſt quart, 13 9M] 
New moon |27] 7 A |S ) New moon [21] 1 A 
1 [ 1 z A Firſt quart. |28| 78 
CH quart. 4| | 
E )Full moon |12 gM > (Full moon | 5] 2 A 
8} Laſt quart. 19 3M] & Daſt quart, 13 6M 
New moon | 26 6 M| S J New moon 21 4M 
x: SC Firſt quart, 28] AM“ 
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> 7 bree Eclipſe this 7, ear, 110 BY the Sun, and one of the Maon. 


The firſt | is of the Sun, February the 9th, inviſible, 
The ſecond is of the Moon, July the 1 1th, viſible, 
The third | is of the Pins Fuly the 25th, inviſible 


˙ M.A. 
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28 A Table of the Moon's Age for the Year 1768. 
3 3 2 r e ——— — 
| Months D.] H. Months D.] H. 
Sc Full moon | 4| 4M "Laſt quart, | 7] 6 M 
S JLaſt quart. |12| 4M New moon [14] 2 M 
8 New moon | 19] 6 A ) Firſt quart. 21] 9 A 
A Firſt quart. 20 no on (Full moon 29 2 A 
(Full moon | 2 8 A e ULaſt quart. 5 II M 
'S JLaſt quart. |il|mid,| . D New. moon [12| 1 A 
8 ) New moon 18 6M S Firſt quart, 200 3 A 
( Firſt quart. |24| 9 A [(Full moon [28] 1M| 
(Full moon | 4] 2 A > ( Laſt quart. | 3] 4 A 
8 ) Laſt quart. 11 6 A 8 ) New moon [11] 3M 
S New moon|[18| 4 A 8 Firſt quart | 9g] 7M 
( Firſt quart |25| 8M (Full moon 26 * 
- | CFull moon] 2 8 M ¶Laſt quart 2 mi d. 
1 18 JLaſt quart. 10 8 M [II New moon | 10] 8 A| 
C | New moon] 17] IM 1&8 5 quart. 1811 A 
4 ( Firſt quart. 23 9. A O | Full moon [25 6 A 
4 | Full moon | 2| IM | & C Laſt quart, | 1 no on 
4 | = {aft quart. 9 6A |'s New moon | 9 2 A 
3 2 New moon 16 g M | 8 JFirſt quart. [17 no on 
3 | Firſt quart. 23 no on > C Full moon 24| 4M 
4 ö Full moon 31 3A „ | 13 
4 | | „ _ C Laſt quart.| 1] 4M 
'F Laſt quart. | 8 1M | = NNew moon| 9| 8M 
4 New moon |14| 5A| S #Firſt quart. 1611 A 
1 |S JEirſt quart 22 4M S JFull moon [23] 3 A 
3 | C Full moon 30 4M AC Laſt quart 3011 A 
ui Six Eclipſes this Year, three of the Sun, and three of the Men. 
2 | Thefirſt is of the Moon, January the 4th, viſible. 
i f | The ſecond is of the Sun, January the 19th, inviſible, 
1 The third is of the Moon, June the zoth, inviſible. 
4 | The fourth is of the Sun, July the 14th, inviſible. 
4 Ihe fifth is of the Sun, December the 9th, inviſible. 
4 The ſixth is of the Moon, December the 23d, inviſible, 
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A Table of the. Moon's Age for the Year 
Months D. H | Months 
New moon] 8 IM. New moon] 3 3 KA. 
J Firſt quart. 15} 9M Es Firſt quart. | 10 7 A 
= } Full moon 22 3 M Full moon 1810 A 
RS [ Laſt quart. [29] 8 A Laſt quart. 26 7M 
> C New moon | 66 6A New moon] 111 A] 
S YFirſt quart. 13 4 A |= Fit quart. | 9 1 NM 
J YFull moon 2 5 A Full. moon [17 [11M] 
& C Laſt quart, 28 5 A [S Laſt quart. |24] 1 A 
Pk a Co col | C New moon [31]10M| 
4 New moon 8 6M T 
S Firſt quart. | ' 4 mid. | . C Firſt quart | 8] M 
S Full moon 22 9M S. Full moon 1511 A 
Laſt quart. 30 1 A] &? aſt quart, |22] 6 A 
„%% Ä (New moon 2910 A 
| (New moon 6 5 A ͤ TS 0 
X 7 Firſt quart. |13| & M |, q Firſt quart, | 8} IM 
F Full moon 21 1M V ) Full moon 15 10M 
(Laſt quart. 29 5M [8 NN 22 IM 
„ DO { New moon 29 2 A 
New moon |..6] 1M „„ r 
SJ] Firſt quart. 1205 A > - Firſt quart. | 6 7A 
mY Fall moon 20 5 A [|S Full moon 13 8 Al 
Laſt quart. |28] 5 A s Laſt quart. 20 no on 
2, New moon [28], 8M 
New moon| A NM N „ Fa 
2 } Firſt quart, [41]' SM | = ( Firſt quart. 6]noon| 
XR } Full moon [19 9 M 12 Full moon 134 GM 
(Laſt quart. 27 1M MLaſt quart, 200 3M 
CO EC, a New moon 142811 201. 
Five Eciipſes this Year, three of the Sun, and two of the Moon. 
'| The firſt is of the Sun, January the 8th, inviſible; © + 
The ſecond is of the Sun, June the 4th, viſible. 7 digits, 
The third is of the Moon, June the 19th, inviſible, =» 
The fourth is of the Sun, November the 28th inviſible. 
The fifth is of the Moon, December the 13th, viſible 6 digits. 
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44 Months = > Tak 1 a D. H 


7 = quart | 5] IM Full moon | 7 mid. 

| | V 25 
Q 
V 


Full moon [11] ; A IS Laſt quart. 


Laſt quart. 18 6 A 8} New moon 22 4 A 


New moon 2410 A 5 Firſt out. 29|no on 


* 
— —— 


d Firſt quart, 3 aan | © Full moon |-6 
3 8 Laſt quart. 1711 ' 1 Neu moon 20|11 At | 
3 | . New moon 25 424 * Firſt _ $128 
bl bh Firſt mt 48A ; F all moon 5 
1 Full moon 11] 4 A S) Laſt quart. 12 
i | | |S [_aſt quart. [19] 9M New moon ig 
1 Ne moon 27 6M Firſt quart. 26 
4 ( Firrſt quart. | 3 3M Fall moon | 48 4 
1 IJ Full moon 10 M IS] Laſt quart. 1110 A 
2 N Laſt quart. 18 5M 7 D Neu moon 18 | 
= | © UNew moon [25 5 A D UFirſt quart. 26 4 
| | Firſt quart. | 2 10M 


[aſt quart. 1710 A 
New moon 25 iM Firſt quart. 23 


= S C Full moon | 3 
Full moon. | 9 6 A| = )Laft quart. 10 
— 
Firſt quart, |31| 4 A E 
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17 
24 7 
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1 
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Full moon | 2| 
Laft quart. | g 


| is . ; — 
Full moon | 8 9M FR 
: New moon 17 


Laſt quart. 16 1 A 
Firſt quart. 301 1M 
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i here will be two Edlipſes this Y, ear, and both of the Sun, 
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q | The firſt is of the Sun, May the 2 5th, inviſible, 
1 | The ſecond will be on November the 15th, raviſible, 
il 1 — 
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"A Table — the Doom $ Ar F the Tear 27. I. 3¹ 


; i | bug 
both | D. H. e 


— . eo 


11 Full moon 1 gon 4 Laſt quart. | 5| M 
V Laſt quart. | 8] IM]? New moon 12M 

New moon 1510 A * Firſt quart. [18]i1 A] 
S Firſt quart. 244 1M Full moon 26 4A 
Full moon [30] 7 A „% + Fay 
J)) ²ſ EIS 
Laſt quart. 6 A New moon 10 4 A| 
25 moon [14] 6 A| Firſt quart. 17 8 M 


Firſt ns 2A. * _ Full moon 23 8M 


New moon S 1M Z 
Firft quart. 15 8 A 
L Full moon 23 mi d. 


Laſt quart. | 1] 5 A 
New moon] 7| 8M| 
Firſt quart. | 15 no on 


New moon |16' noon] 
Firſt quart. 24 1M) 
Full moon 30 4 A 5 2 


3 Laſt quart. | 7 1M 
8 New moon 15 3 M 
"3 I 


5 quart. | 2 7M 


September 


Full moon | 1 6M 
8 quart. | 8 5M 


Firſt quart. 22 7M 
Full moon 29 2M 


Full moon [23 4A 
Laſt quart 31] 2M| 


Loh #4 


New moon 6 7 A] 
Firſt quart |14| 8M 
Full moon [22| 8M 
Laſt quart. 29 10M 


Firſt quart. 21 14A 
Full moon 28 1A 


4 Laſt quart. | 5| 1 A 
29 = ) New moon [13] 1M 


Laſt . 6 8 A 
Xi moon |14| 3A 


2 


New moon] 6 8M 
Firſt quart. 14 5M 
Full moon 210 A 
428 6 A | 


Four Eclipſes this Tear, two of the Sun, and two of the Moon. 


The firſt is of the Moon, April the 29th, viſible 4 digits. 


The ſecond is of the Sun, May the 14th, inviſible. 
The third is of the Moon, Ofober the 23d, ſets eclipſed, 
The fourth | is of the 0 Novemocr the th Inviſible.” P 
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Firſt quart. 19 51A 
Full moon [27 2M 


December 


i. ec at * 


mY 
Y 


Morning or Afternoon, as the Letters A and M denote, A hgnitying i 


| Afternoon, M Morning: At the Bottom of each Table are the W 
for that re ſpective Year. 


ne X 1 
in the next Column in the fame Month is found New Moon; and in the 


that the New-moon in January 1764 is the 3d Day at 10 o'Clock in the 


laſt Qparter. 


(32) 
The Uſe of the foregeing Tables of the Moon's Age. 


155 the ſaid Tables the one half Page contains the firſt fix Months of the 1 def 
Year, the other half the following fix Months; in the firſt Column of 
each half, towards the Left hand are the Months; in the ſecond the 
New, Full, and Quarters of the Mocn] in the two following Columns 'F 
are the Days and Hours of the ſaid New, Full, and Quarters, either 


The Uſe of the Tables is, readily by Inſpection, to find the Day and 


Hcur of the New, Full, or "Quarters of the Moon. "7 


Examp. 1. Suppoſe it was defired to find the Time of New Moon, an. 4 5 
1764. Firſt lock for the Lear 1764 on the Top of the Leaf, which nn 
found, look for January in the hrſt Column towards the Left- hand; ; then Ri 


two following Columns againſt New Moon ſtands 3d. 10h. M. which bens . 


Morning. The ſame Dyettions ſerve for the Full Moon, cr brſt and S 


To find the Moon's Foe ſudtract the Day of the Change or New Moon [ + 


from the Day propoſed, the Remainder is the Moon's Age : Suppoſe * 


therefore it was required to find the Moon's Age for December 27, 1764. 6 
Locking in the Year 1764, the Table gives the New Moon for Dec. 


to be on the twenty-ſeccnd Day, therefore 22 being ſubtracted from 27, © 


there remains 5, whereby it appears the Moon is 5 Days old on the my * 


of December in the Year 1764. 


Example. Suppoſe it were required to find the Moon” s Age on ; the 0 


of November, 1765. 


The laſt New Moon before Nov. Iſt was O#. EY but becauſe you | 4 
cannot take 14 from 1, you muſt add 31 (the Number of Days in O4.) TC 
and from the Sum 32 ſubtract 145 The Remainder 18 is the * $ A8 2 


© required. 


ATIDE-TABLE for the Sea- Coaſts of Ste dee Ireland, KK 


Norway, Holland, Flanders, France, Biſcay, Cc. Shewing what 3 
Mon makes Full Sea, upon the Full and Change Days, at the Ci 
Places following, rang d in Alphabetic Order. 


A H M] At Aar nor ich & Antwerp, H TM | C. 
{AT Army NNE. and SSW, Or [3O Eaſt and Welt" 5.05 — ob oof 
At Amſterdam & Armen- At Aldbrrough, 8E. by 8 0 
tiers, NE. 8 SW. — [03]00jand NW, by N. — og 45 


At Abarwark, ENE. and 5 55 
SW. —— — — 04 30 | 


7 he Tide-Table. 


Lo B H. | M Between Guernſle 3 and che li. 1 | 
= At Beachy a and Blacktail and | Caſtets, before mW before wh * 
the Pefore the Race of Blangquet, or- | the Caſkets and Guernſey, Seuven| T1 | 
n of /archart, N and 8. 112 oo DTS and at Catneſs, SE. and : 
= Thwart of Beachy in the Of- N — ooo 
the 8 | 
Pp . ag. N by E. and 8 by W. — oo 45 At the Caſtets, and at Cham- hs 
iter A | AtBlackneſs,in Bluet at Bell-| | |berneſs, SE by S. & NW by N. 945 
. r 3 Ile, NNE. and SSW. —— [oz [30] At Cows, in the Foſs of Caen, 2 
4 * | Without Bluet, and at Ber-| iin Calais-Nuad, and in Chamber- | 
pies * , NE by N. & SW by S.[oz|15 ne/5-Raad, SSE and NNW. —| 16 30 
F: 118 River of Bourdeaux,| | | Before the Haven of Caen, inn 
and | he South Coaſt of Bretagne, | [the Chamber, between Cripple-| | 
| the Coaſt of Biſcay, and at and and the Creyl, and at Cal- KR 
70. Orr NE. and SW.——ſo3]o00'/hot, S by E. and N by W. — 1115 
ving At Breſt, before the Baſe,the| | D 1 
tben River of Bourdeaux within the [= >, At Dover- Pier, and before 
n the en, N by E. &SW by W. oz 45 Dunkirk, N and 8. — 112 00 
hews | 5 In the Breeſound, Bloy, Bal. | At Denbeigh & Downs in the| 
n the fimore, ENE, and WSW. on FI Road, NE by N. & SW by 8. 2 13 
— FE | Before Bremen, and at Black-| | | At Dort, NE and 800. — 03 oo 
ney, and in the Channel before At Dunger van, ENE. and 1 
456 YN GElur does, E. and V. 06 OO WSW. — 04130 
ppoſe | At Briſtal Key, E by S. and} | At Dartmouth, E. nd W. 06 | 00] 
764. Au; by N. —— — 45 At Dublin, > E by E. and . 
Dec fl At Bridgwater, ES E. and] Nw by W. | 08 115 
1 27, 3 u, N W. 07 30] At * SE. ang NW. 09 ] 00] 
Jin | AcBoulegne-dech,SSE&NNW to|20] At Dungene 7 and Nraneß, | 
4 5 ISE by 8 8. and NW by N.— 0945 
* 11 13 c. N. and 8. ** oo At Dover, Dieppe, and in theſ | 
I In the Chamber of Rye, Nby| | | Downs a- ſhore SSE. and N| | | 
7 I and 8 by W. — — Too 45 NW. — — 10 30 
4 you Without Calais, at Carpus WP E | of 
04.) Cbriſti Point, before and at At po po] before the Elb,| | 
8 A8 ¶ Campvere, NNE. and SSW.— oi 30 before the Eyder, and before i +: $ + 
Between Calais and Dover,| | SGT, N. and 8.1200 
y FN a before Conguet,and at the North At Edam, NN E. and SS W. 01 30 
Pp 1 Lese NE. and SW. og Joo] Before the Eaſtern & Weſt. | 
n At Cork, Calais, C. Clear ande | jern Emes, and at 3 | = 
t the in the Creek, ENE. and WSW. eg 30]SE. and NW, ——— 109j00 
Ol At Caldy, and in the Bay of | | - F 13 
HM NY Eormarthen,E by NS W by S. 555 On the Coaſt of Flanders,|. 
obloo At Concale, E. and W. . oN. and 8... — 12 
Without the Caſtets, in the} | At Fluſhing, N by E. and 81 ] 
09145 Channel, SE by S. and NW {by CW. — enemy cen 
by W. — ——— ig E . 
= FL 1 


22 * 


r 


CY 
e . op Eee. 4c.” 4 ee Wen x Eaton i HS; | 0 ee 
4 ” — «ITT _ \ 


ton, ENE and WSW. 


and SE. 
„Athen and at the dot 
Foreland, 88 E. and NNW. — 
In Fair Iſe Roads, and at the 
J North Foreland, S by E. and 


N.by W. 


= ** „ 1 . 5 * 1 a, — 
v&*y gr „ _—_ U o = „ N * * ” "3 pu Con, 4 
- = * = LS * . 4 - 9 4 4 6/ % 
1 1 E 8 ng; 1.4 : N _— . 
* — * 5 8 * «4 * 
* T n > Fo wa 
2 * 1 
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34 | 
Before the Fen, in the Chan- 


c nel, NNE. and SSW. —ůů—ůů— 


Without Fountny, NE by N. 
and SW by 8. 
Without the Banks of Flan- 
ders, NE. and SW. 
At Flamborough and Bridling- 


At the Forn in Fotey, at Fal- 


mouth, E by N. and W by 8. 


Between Fowey & Falmouth, 


in the Channel, and at Foul. I 
neſs, E by 8. and W by N. — 


Frize- 


Before the Coaſt o 
land and the Fly, ESE. and 
WNW. 

Without the Fl, SE by E. 
and NW by W. 

At Frize and Fair- It NW. 


7 8 G 
the Road of Gre b at 


Graveling „and eh Pars 
N and S. - 


Before Goeree, al at Guernſe 77, 
and at Graveſend, NNE. and 


At Groin, at Gaſcoign, and 


the Coaſt of Callicia, NE. and 


SW. 


Between Guernſe Y & Caſtets, 
SE. and NW. 


Thwart of Guernſey in the 


Channel, DE by 8. and N W. 
by N. 


In the + Chamber 71 Geeree- 


9 nd, 8 by E. and N by \ 
| H 


/ 


TN 


\ 


| 


41 


| 


Before the Hever, before 


H. 
Ol 


O2 
03 
04 
05 
06 
07 
08 
99 


10 


and W by 8. 


[SW by 8. 
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Horn, and at Hampton-Key, N 
and 8. — 
Under Holy Ifland, and at 
Horn, NNE. and SSW, 


Before Hartlepool, NE. and 
889. 


r 
— — 


— — — 


and SW by, W. 


Before ed at Hull. 


at the Holms, and before Hiem- 


ber's Mouth, E and W. 
At Hai Havre de Grace, 


and Homehead, SE and NW. 
At St. Helens, at Harwich, | 


and without the Banks of Har- 
wich, SSE. and NNW. 


and * W. 


F 
On the Weſt Coaſt of Ire- 


land, NE. and SW. FARE 
In all the Havens of the | 


South Coaſt of Ireland, E by N. 


K 
Kentiſh Knock, N. and 8. — 


At Kelliers, NE. and SW. 


At Kingſale, ENE & WSW. 
At Kilduyn, ESE & WNW. 
At Kelatve, SE and NW. 
| L 


At, Liſbon, NE by N. and 


— 


At London, NE and SW.— 
Thwart of Lundey, and be- 


fore Lynn, E by N. and W 


by 8. 


— . — 


At Lynn Half- Tide, at Lun-| 
iy , Eaſt and Weſt 
At Lynn, E by S. and W by 


— — — — on 


Mt | | Atl. 


; 


At Hantel Net, NE by E.| 


1 
—— 


At Humber, E by N. & Wbys. 


At Harwich wth, 8 by E. 


At Jullardlſlands, N. and S. 


At Leith, North and South 


SW by W, erage 
300 ; J In Mouſehole, at St. Mat- 
. 7 thew's, and within Mount's- bay, 
15 ENE. and WSW. ———— 
A 1 In. Milford, at Moonleſs, at St. 
00 AMalbes, E by N. and W by 8. 
| 1 Between Mouſehale and Fal- 
13. 3 mouth, and in Milford-Haven, 
5 Es. and WNW. ——— 
In St. Magnes Sound, and at 
9 Aagnes Caſtle, SE. by E. and 
* NW'by W. — 
00 1 4 At the 1/le of Man, SE &NW |« 
24 9 3 Before Maregate, S by . and 
JN by W. - — 
30. N. 
hai At NewportHalf-tide, N&S 
At the Weſt-end of the a 
00% N by E. and 8 by W. 
Before the River of Nants, 
[51088 NE. and SW. 
00 At Nerocaſtle, Eby N& Wbys. 
4 Before St. Nicholas, E E by 8. 
1 and W by N. — 
15 = At the Needles, at the Iſle of 
, SE by k. & NW by W. 
oo All the Coaſt of Nor mandy, 
and Picardy, SSE, and NNW. 


0 
LK 7, 


7 1 ithout the Banks, SE by 8. 
and NW by N. 


* . 
a 
3 


? NY 


J N by E. and S by W. 
; ss W. 


At Lambay, SE. + bY E. and 
W by W. 
At Leo/taff, and thwart of it 


In Leo/taff- Road and at Long- 


and. bead, dS E. and NNW.— 


Within the Maes, at Maldon, 


Before the Maes, NNE. and 


T_T — 


At the 3 and before St. 


YZ _ Matthew s Point, MED E and 


1.5 24 - 
Ss. 
x” 
FAG 2 
a * wi ry 
4 * 
" 1 


Hl. 
07 


— [08 


IO 


OO 
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1 The Tide-Table. 
4 At the Lizard by the Land, 


M 
30 


15 


45 
30 


IE and W. 
Before Padeſſemech, E by 8. 


15 


N by W. and 8 by E. 
At the Pens, Por thus, and | 


| and NW. 


Between the Naze and War- 
At Orkneſs, NE and SW. — 


NW by N. 
At Orfordneſs, without the 
Banks, and between Orfordand 


| Orwell Maves, SSE. & NNW. 


At Orfordneſs, within the 

Sands, S by E. and N by W. 

At Offend, N and 8. —— 
T 


At Portſmouth Half- Tide, 


Poictu, NE and SW, 
On the Coaſt of Partugat, 
NE by E. and SW by W. — 


Paul's, 'E by N. and W byS. 
At St. Paul's, in the Haven, 


—— 


—ͤ—ñ—ä—ͤV2 — 


and W by N. 


and WNW. — 
At the Race of Pertland, „SE. 


—— .f 


2 
At Dueenberough, N. and S. 
R. 


At Rocheſter, N by E & Sby W 
At Ramkins, NNE. & SSW. 
At Rotterdamin Robin- Hood's 


| Bay, and from the Race to the| 


Pele-head, NE. and SW. —— 
At Rouen, and before Rachel, 
NE by E. and SW by W. — 


In Ramſey, E by N & W bys. 


pen 


headof Lower, 00 byE & NbyW. 1 


At Orkney, SE and NW. — | 
At Orfordneſs, SE by S. and| 


In Plymouth, and before St. 


Thwart of Plymouth, ESE. | 


In the Sleeve, between Uſhant | 
and Scully, — the Shee, at the 
2 


11 


93 


| 


05 
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Swin, North and South — 
pon the Coaſt of Spain, and 


m Shetland, NE. and SW. —| 
AtScilly;the Sound, Scarborough| 
& at Staples, N Eby E&SWby W | 
At Seven Ißes, without the 


H dene in the Broad Sound, 
'ENE. and WSW. 
At the Mouthof Ke abet wren 
' Scully & the Lizard, at the Spurn 
and Stockton, E by N. &W by 8. 
Without Sith, in theChan- 
nel and at Salcom, E. and W. 
| At Sedmonth, oo at the Start, 


Off the Start in 'theChannel, 


| ESE. and WNW. 


Within the re anf belive 


 Shelbergh, at) Clifts, SE&NW. 
At Ser ahr by S & NW by N 
al Seine-bead, SE. & NNW. 
; ns 22 

ö Within Tervert, N by E. & 
8 by W. 
f Before Tervere, before the 


River of Thames, and at Tin-| 


mouth, NNE. and SSW. 


4 Before the Tees indTinmeth, 
before the Bay 


of Namen 
NE. and SW. — 


e the Cliffs off the Texel, 
| Ears and WSW. 


In Tarbay, and before the 
Te. vel,” E. and „ 4 — — 
f * the Road of the Texel, 
ESE. 2rd WNW. 

At Torgen, S E. by S. and 
NW by N. ——————— 


U | 
and 8. 


— 


H. 
12 


03 
93 


O09 


12 


Before Urech, N. 
At Uſe, NE. and S.W — = | 


Main, NE by E. & SW by W. 


OJ j 


Fetween Want, and the} |} 
03 4.2; 


56 


OO 


M | 


1 


45 


30 


1 


OB] 
OO 


| 


vern, ENE. and WUuW.— 


lat ys E. and W. 


| ſhore, SE by E. & NW by W. 


fand on Mieringben Flats, SE 
| and NW, ——_—_—— 


[NW by W. ————-— 
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5 at Southampton; and along 
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H. M. T HE foregoing Table ſhews the Time of full Sea at the ſeyeral. Places 
430% therein red, upon the Full and Change Days. of the Moan, 
ob oo which for more ready Uſe i is put in Alphabetic 9 17 


10 . Example. Admit the. Time of Full Sea at London, upon the Full and 
Change Days, be required. 

Look into the Table under the Letter (L) it is found to flow at London 
oo i North Eaſt and South Weſt; that is, when it is full Sea at London, the 
Mison will be, as is vulgarly ſaid, upon the North Eaſt and South Weſt 
5 Points of the Compaſs, which is four Points, or 3 Hours. | 


11300 The Uſe of this, together with the Moon's Southing, to find the Time 
1 of Full Sea at any Time, at any of the ſaid Places is thewn below. 
215 Te find the Maon's Southing. | 
03 Joo 8 To find the Southing of the Moon, multiply the Moon's Age by FY and 
divide the Product by 5, the Quotient i is the Time of ee in Hours, 
4 * and the Remainder is ſo many 12 min. of an Hour. 


Note, If the Moon's Age exceeds 15, reject the ſaid 15, and take the 
Remainder, with which proceed inſtead of the Moon's Age, and it gives 
her Southing in the Morning. 

* Example. Suppoſe the Time of the Moon” $ Southing be required on 
56045 the 25th of December, 1763. The Moon's Age is found to be 21 Days, 
1 rejecung 15, the Remainder is 6, which multiplied by 4 makes 24, which 
27130 divided b * 52 gives the Quotient 4 Hours 48 Minutes, which is the Time 
of the Moon's Southing in the Morning, as was required, | 


I fhall hive add a Table of the Moon” 8 Southing to every Day of her Age. 
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12 Minutes) it makes 17 Hours 42 


Thus havin: 
Full Sea, as follows. 
Suppoſe the Moon to be 9 Days old, the Time of Full Sea in the 
Dorons a-ſhore, is required. 
By the foregoing Table it appears that a NNW. and SSE. Moon 
makes full Sea, which as the ſaid Table ſhews, is 10 Hours 30 Minutes; 
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5 


2 * * 
CE | # 
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ut to be more exact, uſe the following Table and Directions. 


Having found the Time of Full Sea, upon 
the Full and Change Days, by the preceding 
Table for that Purpoſe, enter this Table with 
the Moon's Age: Againſt which in the laſt Co- 


lumn are the Hours and Minutes to be added for 
the Time of Full Sea defired. | 


Example. 
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Here follows » 


0 * 


The Golden Names: Bradt and Moveable Feaſts, anti the 
. Year 1787 ; as alſo of the Sun's Place and Declination to 


every Day of the Year, 


2 made. to ſerve (without any conſiderable Error ) till the Year 
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Likewiſe the Sun's Riſing, a 
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1 the and the Day of the Week, expreſſed by the Letters A, B, C, Oc. 
ik W the third the Southing of ſeveral are at Par, 1h at which Tims the {ſaid 


\ Explanati on of the Calendar. 


Stars may (in the Abſence of the Moon, and Weather permitting) be ob- 
ſerved, thereby to find the Latitude; in the ſame Column is given the Time 
of Sun“-riſing; (and by ſubtracting the Time of riſing from 12 Hours, gives 
the Time of ſetting) the eight following Columns ſhew the Sun's Place 
and Declination for Second Year after Leap-Year, Third, e, 
and firſt Year after, according to their reſpective Titles. 

For the more ready knowing of Leap-Year, the following Table is in- 
ſerted, where is found by Inſpection, in the Third Column, and then 
follow the Firſt, Second, and 1 Years after e ear. 


"Jo Third | 3 | Fit” 
| Year: |} Year.. | Year: Pear. 
os Ss enn 
176 1763 1764 1765 
1766 176% 1/686 1769 
1970 | 1771 ½% /½7 
VVV 
1778 1779 1780 1781 
1782 1783 1784 | 1785 
1766 | 1787 | 1788 | 1789 
i'd ue . 1792 1293 | 


| The Uſe of te CALENDAR. 
To find the Day of the Week or Month for any Time paſt, or o 


come, by the Calendar. 
Firſt, Find the Dominical Letter for the Vear, then proceed: as 8 
Example 1. Suppoſe it is required to find what Day of the Month will 
be the third JYedneſday in March, 1763. 
Having found the Dominical Letter by the Directions in Page 22, or 
by the Table in Page 39, to be B, turn to the Month of March, and ac- 
count B for Sunday, then the Letter E is for Wedneſday, and the Third 
Wedneſday is the 16th of March, which was required. 
Example 2. What Day of the Week will the ſecond of September bs 
on in the Year 1772. 

This Year being Leap-Year has two Dominica] Letters, E and D; the 
firſt Letter, to wit E, ſerving from the firſt of January to the End of Fe- 
bruary; the laſt Letter, to wit D, ſerves from thence to the Years End. 


Wherefore looking againſt" the ſecond of September, there ſtands G, 


Tc 


which repreſents I; cdneſday, the Day of the Week required, 


+ 


54 The Ext lanation of the Calendar, and Uſe 

T find the Sun's Place and Declination by the Calendar. 
E 1. Suppoſe the Sun's Place and Declination be required on 
the roth of January, 1764, being Leap. Year. 

In the Month of January in the firſt Column look the Day of the 
Month, over againft which, under Leap-Year ſtands 19 52, that is, the 
Sun's Place is in 19 deg. 52 min. of Capricornus In the next Column under 
the faid Year ſtands 22.01, under the Title South, which ſhews the Decli- 


nation to be 22 deg. o min. Southerly ; and this alſo will practically ferve 


for the Year 1776, for the faid zoth of January, being Leap-Year. 


Example 2. Suppoſe the Sun's Place and Declination is required on the 4 


-2oth of March, 1766, being the ſecond after Leap-Year. 


In the Month of March, in the firſt Column find the Day of the 


Month, over-againſt which, under Second Year, ſtands 19.57 which ſhews 


the Sun's Place to be in 19 deg. 57 min. of Piſces; and in the next Column 5 
under Second Year, ſtands 03.59, which ſhews the Declination to be o3d 


gm. Southerly, which was required. | 5 

Although it is common to take the Declination as it is in the Calendar, 
yet if the Difference of Longitude be conſtderable from Londen, it is re- 
quiſite the Declination ſhould be corrected, becauſe in the Calendar it is 
calculated for the Meridian of Landon, for which End the Table of the Va- 
riat on of the Sun's Declination Za every 15 Degrees of Longitude from the 


Meridian of London, immediately following the Calendar, is added; the 


VUle and Explanation whereof follows. | 


] N the firſt Column of this Table is the daily Variation, which is found 

by ſubtraQing the Declination of the given Day of the Month found 
in the Calendar, from the Declination for the Day following: cr contrarily 
this from that, that is, the leſſer from the greater, and the Difference is 
the daily Variation: In the Head of the other Columns are Degrees of 
Longitude from London, either Eaſterly or Weſterly, and in thoſe Columns 
under the reſpective deg. of Longitude, are the Minutes of the Declination, 
anſwerable to the daily Variation: As ſuppoſe the daily Vatiation was 
10 min. and the Difference of Longitude 99 deg. againſt 10 in the firſt 
Column, and under 90 deg. at the Head of the Table, ſtands 2 Minutes 
anſwering thereunto, and are to be uſed as follows, 


| The Uſe of the Table of the Variation of the Sun's Declination. 
be Rule, Firſt, If the Difference of Longitude be Weſterly, and the 
Declination increaſing, the Variation found in this Table muſt be added 
to the Declination found in the Calendar; but if the Declination be de- 
creaſing, it muſt be ſubtracted therefrom. 
Secondly, If the Difference of Longitude be Eaſterly, and the Decling- 
tion increaſing, the Variation aforeſaid muſt be ſubtracted; but the 
Declination decreaſing, it muſt be added. | 
Example 1. April the 19th, 1764, being at Sea, the Difference of 
Longitude from the Meridian of Londen, o degrees Weſterly, I find the 


Decli- 


2 fn 202 to toy 


> , es ate BY bo ©») Ae kad 


1 


yation is 23 deg. 10 min. What is the Latitude? 


88 


/ the Table of Variation of the Sun's Dedlination. 55 


| Declination in the Calendar to be 11 deg. 27 min. North; and the 20th 


— 


Day, the Declination is 11 deg. 


| TAS: therefore ſubtracting the leſſer De- 
clination from the greater, the 


emainder is 20 min. which is the daily 


Increaſe ; Then in the Table under go deg. and over againſt 20, ſtands 


5 min. (which becauſe the Difference o? Longitude is Weſterly, and the 
Declination increaſing) muſt be added to 11 deg. 27 min. before found, 
which makes the true Declinatian 11 deg. 32 min. North. | 0 
If the Difference of Longitude in this Cale had been Eaſterly, the 5 min. 
found in the Table muſt have been ſubtracted. © «© (x 
Note, It is eaſily diſcerned, whether the Declination increaſes or decreaſes, 
by obſerving whether the Declination for the Day following be greater or 
leſſer: For if it bz greater, then it increaſes ; but if leſs, then it decreaſes. 
Example 2. January the 25th, 1763, being at Sea, the Difference of 


| Longitude from London, 120 deg. Weſterly : I find the Declination in the 


Calendar to be 18 dez. 58 min. South, and the 26th Day it is 18 deg. 
43 min. therefore ſubtracting the leſſer from the greater, the Difference is 
15 min. which is the daily decreafe ; then in this Table under 120 deg. 
and againſt 15 ſtands 5 min. (which becauſe the Difference of Longitude 
is Weſterly, and the Declination decreaſing) muſt be ſubtrafted, which 
makes the true Declination 18 deg. 53 min. 'South : If the Difference of 
Longicude had been Eaſterly, the 5 min. muſt have been adde. 

Te Uſe of the Sun's Declination to find the Latitude, 

The Knowledge of the Sun's Declination at any Time, and in any Lon- 
gitude, is of great Importance at Sea, for by this, and the Complement of 


the Sun's Meridian Altitude (commonly called the Zenith Diſtance) taken 


with a Quadrant or Croſs-ſtaff, is found the Latitude of the Place the 


Ship is then in; to perform which take the following Rules, | 


Rule 1. If the Sun comes to the Meridian in the South, and the De- 
clination be North, then the Declination added to the Complement of 
the Meridian Altitude is the Latitude, North. e 


Example. Suppoſe at Sea, the 1oth of April, 1764, the Declination 
found by the Table is 8 deg. 14 min. North, the Sun. comes to the Me- 
ridizn in the South; the Complement of the Meridian Altitude by Obſer- 

Complement of the Meridian Altitude is - 23 10 South 
Dectination of the Sun is - - - - - 08 14 North 
The Latitude of the Place is 31 24 North 
' Rulz 2. If the Sun comes to the Meridian in the North, and hath North 


, Declination, then ſubtract the Complement of the Meridian Altitude from 


the Declination, the Remainder is the Latitude, North : But if the Com- 
plement of the Altitude exceed the Declination, ſubtract the Declination 


| therefrom, and the Remainder is the Latitude, South, 


Example 1. Suppoſe at Sea, May 20, 1764, the Declination being 20deg. 
o min. North, the Sun comes to the Meridian in the North, and b 
obſerving with a Quadrant the Sun's Zenith Diſtance is 18 deg. 42 min. 
What is the Latitude of the Place ? Sun's 


-— 
- 
—— — * 
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Sun's Declination C 3 
The Sun's Zenith Diſtance 


The Latitude is - - - RE A = — 


We 77 71 the ah able * the Sun's Detlinatiin, 


20d. 
1 8d. 


Example 2. 


N 


orth. 


: ogm. 


42m. 


North. 
North 


At Sea, 


7 


Complement of the Sun's Meridian Altiude i is = = 33d. 


Sun's Declin atio — —— Me — 


The Latitude is . — — "Ip - 10d. 
| Rule 3. 


Declination, the Declination added to the Complement. of the Altitude 
is the Latitude, South. 


23d. 


27m. 
June roth, 1763, the Sun's Declination by the 

Tables is 23 deg. 5 min. North, the Complement of the Meridian Al- 
titude by Obſervation is 33 deg. 10 min. the. Sun comes to the Meridian 
in the 


N ortk 


rom. North 
: 03m. 


North 


om. 


North 


If the Sun comes to the Meridian! in the North, 1 hath South 


Example 3 


10 min. 


Sun's Declination i- - 
. The Latitude is 


At Sea, January 29th, 1764, the Sun comes 30 the Me-“ 
ridian in 7 5 North, the Complement of the Mien Altitude dt is. 22 deg. 
What is the Latitude? 


Complement of the Sun's Meridian Altitude i is 52 - 6d; 


- 17d, : 


e om. 


. Nonh. 


59m. South 


40d. 


om. South 


Rule 4. If the Sun comes to che Meridian in ahe South, and hath South 


Declination, ſubtract the Complement of the. Meridian Altitude from the 


Declination, the Remainder is the Latitude South: But if the Complement 
of the Meridian Altitude exceeds the Declination, ſubtract the Declination 

therefrom, the Remainder is the Latitude, North. | 
Example 1. At Sea, Fanurry iſt, 1764, the Sun cometh to the Meridian 
in the South: The d ATiRY of the FR ee is wa 36 min. 


Latitude of the Place 
Example . 


25 deg. 20 min. | 
Complement of the Sun's Meridian Altitude - = 2 $4.2 


Sun's Declination - = - - = = == = = = - = = - LY : 21m. South 
"Latitude - = = = = = = = == n= d 49m. North 
Rule 5. If the Sun or Star obforved; be in the Zenith” (that i is, right over 


What is the Latitude? 
_ Sun's Declination 


"WF = Wn a 
os ;- — — — » ˙ — — — 2 


—— 1 ! 
Complement of Meridian. Altitude - - » <= = - 104. 


ozm. 18 
: 36m, South” 


q j T 
_ _ = — os —— od _ _ = — — — 


.: 27m. South 


At Sea, February 18th, 1762, the Sun cometh to the 
Meridian in the South, the Complement of the e Altitude is 


What i is the Latitude? 


20m. South 


Head) and has either North or South Declination, that Declination is the 


.. Rule 6. 


Latitude either North or South agreeable to the Name. 
If the Sun or Star obſerved hath no Declination, the Comple- 


ment of the MeridianAltitude is the Latitude, and is North or South, 
ACSOrUIng as the Ship to the Northwards or — of the Sun. 


A 
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A Table of the Sun's Right Aſcenſion. 
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A T ABLE ſhewing the Right Aſcenſion, Declination, 


and A ATA of the ee Fixed Stars. 


Mn: : —— rH td. hd 


Nunes of he Stars. 


* 


E ND of Pegaſus s Wing Algenib 


Pole Star 
& rdle of Andromeda = ; 3 
Bright Star in Aries — — —— 


Meduſa s Head, Algol 


. Bri gt fide of Perſeus a : 8 | 


Aldebaran; or Bull's Eye — 
Capella, or the Goat ——— 
Bright Foot of Orion, Rigel = — — — 
Mi dale Star in Orion's Belt = 
Orion 5 Right Shoulder —— 


Aariga's Regbt 987 .——3——38.1ĩ17ẽf— 


Bright Foot of Gemini 
Syrius, or the Great Dog — 
Caſtor, or Northermoſl Tawin — 
Procyon, or the Little Dog 
Pollux, or Southermoſt Tavin —— 
Hydra's Heart 
Lyon's Heart, or Regulus 
The Lower of the Pointer. 
The Upper of the Pointers = 
Lyon's 22 Deneb — 
Upper of the two laſt in U ) of the Ovens * 
Laſi but two in the Great Bear's — — 
Virgin's Spike — — 
Laſt but one in the Great Bear Tai! 
Lafl in the Great Bear's Tail = — 

Artur —ͥ̃¶üñ ũẽ km —— 
South Ballance — + 
Foremofl Guard = 
Brighteſt of the Crown _ 
Brighteſt in the Serpent” s Neck « 
Antares, the Scorpions Heart — 
Head of Hercules 
Ophinous, or Serpent's Head 
Lyre, or the Harp 
Swan's Bill 
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— 
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—— — —— 


—— ä 
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. or Eagle's Heart = — — 


2 


NU - - -N 8. - NS N NN NN . N . 


Right [ 


Aſcen. 


h. m. 


r 
nation 


d. 


m. 


51 N 
oN 
19 N 


my 


881 88 8 
2 2 2 0 . E K K 2 


| 


is 65 8 | 4 1 Tab > 1 f Fixed Stars. | 


Swan's Tail | ”# | $0 34 1 36 26 a 
Mouth of Pegaſus — | 2 21 32 8 47 
Fome{haut — — 24 44 | 20-53 ay 
Marc bab, or Pegaſus's Wing map 2 22 53 13 55 N 
$:beat, or Pegaſus's Leg uw fs i 25 238 126 45 1 
Cepbeus s Knee — —— —H0 — | 3 23 20 76 7 N 
Andremeda's Head — — 2 | 23 56 2 45 N 


The Explanation and Uſe of the Table of the Sun's Right- 
Aſcenſion, and of the Table of the Star's Right Aſcenfion 


and Declination. 


N the Table of the Sun's Right Aſcenſion, the firſt Page contains the 


firſt fix Months of the Year the next Page the other fix Months; at 
the Head of the Table are the Months; in the firſt Column towards the 
Left-hand are the Days of the Month, and in the oppoſite Column i is the 


Right Aſcenſion in Hours and Minutes, 
In the Table of the Fixed Stars, there are four Columns; in the feſt 1 


towards the Left-hand, are the Names of the Stars; in the ſecond, the Star's 
Magnitudes; in the third, the Right Aſcenſion in Hours and Minutes; in the 


fourth, their Declination in Degrees and Minutes, North or South, 


Firft, To find the Time of a Star's coming upon the Meridian. 

The Rule Look the Right Aſcenſion of the Sun and Star, and ſubtract 
the Right Aſcenſion of the Sun from the Right Aſcenſion of the Star, but 
if the Star s Right Aſcenſion be leſs than the Sun's, add thereto 24 Hours, 


and then ſubtract; the Remainder after Subtraction, is the Time of the 


Star's coming upon the Meridian from Noon; but if the Remainder ex- 
ceed 12 Hours, ſubtract 12 Hours therefrom, and then the Remainder is 
the Time from Midnight. 

Example 1. Suppoſe the Time that Fimeltaut comes upon the Meridian 


on the 21ſt of October is required. 


I find in the Table that Star's Right Aſcenfion to be 22 Hours 44 min. 
and the Sun's to be 13 Hours 44 min. which ſubtracted from the Star's Right 
Aſcenfion, leaves 9g Hours oo min, the Time of the Star's coming upon 
the Meridian, Afternoon. 

Example 2. Suppoſe the Time that the Bull's Eye comes upon the Me- 
tidian on the 26th of Oober was required. 

I find the Star's Right Aſcenſion to be 4 Hours 22 min. the Sun's 14 Hours 


min. Now becauſe the Sun's Right Aſcenſion is more than the Stars, add 
to the Stat's Right Aſcenſion 24 Hours, which makes 28 Hours 22 min. 


from which ſubtracting the Sun's Right Aſcenſion 14 Hours 3 min. there 
remains 14 Hours 19 min. from which ſubtracting 12 Hows, there re- 
mains 2 Hours 19 min. which is the Time of the Star's Southing after 
Midnight, as was required. 

Secondly, The Time being given, to find what Star will come to the 
Mer dian about the ſame Time ? Tu 


8 


I .P ad 8 1 


| | The Uſe of the Table, „ 
Fhz Rule. To the Sun's Right Aſcenſion, add the Time from Noon, at 
which the Star's coming to the Meridian is defired ; the Sum is the 8 4 
Aſcenſion of the Star that will come to the Meridian at that Time; wi 8. 
which enter the Table of the Star's Right Aſcenſion and Declination, where 
look what Star's Right Aſcenfion agrees with the Right Aſcenfion before 
found, or neareſt thereto, and that is the Star ſought for. Ne a 
Example. Suppoſe April the 7th, I defire to know what Star will come 
upon the Meridian about 8 at Night. 1 a 3 
The Sun's Right Aſcenſion is 1 Hour 5 Minutes; the Time from Noon 
is 8 Hours, which added to the Sun's Right Aſcenſion, makes 9 Hours 
5 Minutes; the neareſt in the Table is Hydra's- Heart, whoſe Right 
Aſcenſion is 9 Hours 16 Minutes, and therefore Souths at 8 Hours nearly, 
and ſo in others / EE 


Directions for obſerving the Stars, to find the Latitude of the Place; 


| Having before ſhewn how to find the Time of the Star's coming to the 
Meridian, I ſhall now ſhew, by the Stars Altitude, how to find the Latitude, 
Vote, In North Latitude, thoſe Stars whoſe North Declination exceed 
the Complement of that Latitude may be obſerved under the Pole, and the 
fame may be performed by the Southern Stars in South Latitude, | 


Particular Directions for finding the Latitude, by the Meridian Altituds of Ti 
„„ Jo -f a 


| Rule 1. If the Star comes to the Meridian in the South, and hath North 
Declination, the Complement of the Meridian Altitude or Zenith Diſtance, 
(by Obſervation) added to the Declination of the Star, found in the Table 
of the Star's Right Aſeenſion and Declination, gives the Latitude North, | 
Example. On the 21ſt of January, being at Sea, I find by the foregoing 
Directions, that the Lyor's- Heart comes to the Meridian in the South, at 
1 Hour 40 min. after Midnight; the Meridian Altitude by Obſervation 
was 63 Degrees; which ſubtract from go deg. there remains 27 deg. 
the Complement of the Altitude; to which adding 13 deg. 8 min. the 
Declination of the Star North, gives 40 deg. 8 min. the Latitude of 
the Place North, which was required. ; „„ 
Rule 2. If a Star comes to the Meridian in the South, and hath South De- 
clination, ſubtract the Declination from the Complement of the Altitude, 
and the Remainder is the Latitude North : But if the Declination exceed 
the Complement of the Altitude, ſubtract the Complement of the Altitude 
| therefrom, and the Remainder is the Latitude South. Ben The 
Example 1. Suppoſe on the 21ſt of July, being at Sea, the Star Famel- 
haut cometh to the Meridian in the South, at 2 Hours 41 min. after Midnight, 
the Merid. Alt. 35 deg. 50 min. the Comp. whereof is 54 deg. 10 min. the 
Star's Declination is 30 deg. 53 min. South, which ſubtracted from the 
Complement of the Alt. leaves 23d. 17m. which is the Latitude North, - 
. : Example 
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| Obſervations by the Stars: | 
Example 2. Suppoſe on the firſt of Juh, being at Sea, the Scorpion's 


Heart comes to the Meridian in the South at g Hours 34 min. at Night, the ? 


Complement of the Altitude is 5 deg. 27 min. the Declination 25 deg; 
$3 min. South, from which ſubtract ng the Complement of the Altitude, 
there remains 20 deg. 26 min. which is the Latitude, South. 

Rule 3. If a Star comes to the Meridian in the North, above the Pole, 
and hath North Declination, ſubtra&t the Declination from the Comple- 
ment of the Altitude, the Remainder is the Latitude South: But if the 


Declination exceeds the Coniplement of the Altitude, ſubtract the Com- 
plement of the Altitude therefrom, the Remainder is the Latitude, North. 


Example 1. On the 22d of June, the brighte/t in the Harp comes to the 
Merid'an in the North at 25 min. after M:dnight, the Complement of 


the Altitude is 79 deg. from which ſubtracting the Declination, which 


is 38 d:g. 34 min. North, there remains 40 deg. 26 min. which is the 


Latitude, South. _ 


Example 2. On the 22d of September, Andronieda's- Head comes to the 


Meridian in the North at 11 hours 58 minutes at Night, the Complement 
of the Altitude is 7 deg. 10 min. which ſubtracted from the Declination 
27 deg. 45 min. | tg 20 deg. 35 min. which is the Latitude, North. 


Niue 4. If a Star comes to the Meridian in the North, and hath South 


Decl. nation, the Complement of the Altitude added to the Declination 


gives the Latitude, Sou ut. | | | 8 
Example. On the 23d of December, (Syrius, or the Great Dog s Mouth ) 
comes to the Meridian in the North at 27 Minutes after Midnight, the 
Complement of the Altitude is 30 deg. to which adding 16 deg. 24 min. 
the Declination South, gives 46 deg. 24 min. the Latitude, South. 


Rule 5. If a Star comes to the Meridian, under the Pole, then add the 
Complement of the Declination to the Meridian Altitude, the Sum is the 


Latitude either North or South, according to the Stars Declination. 


Example. On the 21ſt of March, the Pole Star comes to the Meridian 


under the Pole at 41 min. after Midnight, the Meridian Altitude 44 deg. 


30 min. the Complement of the Declination 1 deg. 59 min. which added 


together, gives 46 deg. 29 min. which is the Latitude, North. 
Rule 6. If a Star be in the Zenith, the Declination is the Latitude, 


either North or South, according to the Declination of the Star. 
Rule 7. If the Star has no Declination, the Complement of the Meri- 
dian Altitude is the Latitude of the Place either North or South, according 


as the Obſerver is to the Northward or Southward of the Star. 
5 Dye Deſcription and Uſe of the Sea- Quadrant. 
HIS Inſtrument conſiſts of three Vanes and two Arches, the Horizon 


Vane, which in obſerving, reſpects the Horizon, as at A; the Shade 
Vane, ſo called, becauſe of its giving the Shadow upon the Horizon Vane, 
in Time of Obſervation, as at B; beſides this Shade Vane, there is ano- 
ther now in Uſe, having a Conyex Glaſs properly fixed therein, which 
throws a lucid Point upon the Line of Direction in the Horizon Vane, and 


- 


a 


* 


m Diſepti and hre the Se. Grtnnt. 6 


js of great Service in gloomy Weather, when the Rays of the Sun are too 
weak to produce a diſtinct Shadow, by the former; (But the only Inſtru- 
ment for this Purpcſe, and far ſuperior to any. ether naw in Piactice, is 
HADLEY's Quadrant ;) Laſtly, the Sight Vane, which in Time of Ob- 


ſeryation is placed at the Eye, through which the Shadow (or lucid Point) 


and Horizon are ſeen, as at C. The leſſer of the Arches mark'd with 4 2, 


is called the Sixty-Areb, becauſe it contains 60 (or more commonly of late 
65) Degrees: In Time of Obſervation the Shade Vane is placed upon 
| this Arch always to an even Degree; it is numbered from the upper End 


at e, dowawards to d. with 5, 10, 15, 20, &c. The bigger Arch marked 


Degrees, and is divided into Degrees and Minutes. 


with g F, is called the Thirty-Arch, becauſe it contains 30 (or rather 25) 


The Uſe of this Inſtrument is to take the Sun's Meridian Altitude, 


' 


which is done in the manner following. 

Put the Horizon Vane upon the End of the Quadrant at A, the Shade 
Vane upon the Sixty (or leſſer Arch) to a Number of Degrees, leſs than the 
Complement of the Altitude by 15 or 20d. and the Sight Vane upon the 


Thirty-Arch: The Vanes being thus fixed upon the Quadrant, your Back 


being turned to the Sun, and the Sight Vane placed to the Eye, look thro? 


the faid Sight Vane, and cauſe the Shadow of the upper Edge of the Shade 
Vane (or lucid Point in the Glaſs Vane) to fall upon the upper Part of 


the Slit in the Horizon Vane, where uſually (for Perſpicuity-fake there is 
drawn a black Line or Line of Direction; and if at the ſame Time the 
Horizon appear tho* the ſaid Slit in the Horizon Vane, you have then 
the Sun's preſent Altitude, or Zenith Diſtance; but if the Sea appear in- 
ſtead of the Horizon, then ſlide the Sight Vane lower towards F; if the Sky 
appear inſtead of the Horizon, then ſlide the S'ght Vane a little higher until 


the Horizon appear thro' the Horizon Vane : But to obtain the Meridian 


Altitude 


| 
| 
| 
ö 


— 


_ - Tiſes, the Sea will appear through the Horizon Vane ; then muſt the Sight 


" * 1 "ey — 
. * 


64 - The Uſe of the Quadrant and Fore- ſtaff. 
Altitude, (which is the greateſt Altitude the Sun will have tha Day, arid is 
the hing uſed to find the Latitude,) continue obſerving, and as the Sun 


' Vane be removed lower; And thus continue obſerving, as often as may 
be convenient till the Sun be at the higheſt, which is the Meridian Alti- 
tude : When the Sun begins to fall, the Sky will appear inſtead of the 
| Horizon, and then it's Time to give over obſerving for that Day: Ha- 
ving thus done, add the Degrees upon the Sixty Arch to the Degrees and 
Minutes upon the Thirty Arch, -and the Sym is the Complement of the 
Meridian Altitude; the Uſe of which for finding the Latitude, is ſufficiently 


 ſhewn in the preceding Rules. 


41 Deſcription and Uſe of the Croſs-ſtaff, or Fore ſtaff. 
T HIS Inſtrument conſiſts of a Staff and four Croſſes, the firſt and ſhorteſt 
is called the Ten Croſs, and belongs to that Side of the Staff which 
is numbered from about 3 Degrees to 10 Degrees; Sometimes the Thirty 
Croſs, and the reſt of the Croſſes are ſs made, as that the Breadth of any 
of them may ſerve inſtead of this Ten-Croſ, N 
Ihe ſecond Croſs is called the Thirty-Croſs, and belongs to that Side of 
the Staff which is numbered from about 10 Degrees to 30. 3 
The Third Croſs is called the Sixty-Croſs, and belongs to that Side of the 
Staff which is numbered from about 20 to 60 Degrees. 11 
- The Fourth and laſt Croſs. is called the Ninety-Croſs, and belongs to that 
Side of the Staff, which is numbered from about 30 to 90 Degrees. 
This Staff is likewiſe numbered with the Complement to qo Degrees, (dix. 
at 10 ſtands 80, at 20 ſtands 70, at- 30 ſtands 60 3 and fo of the reſt. 
Ihe Uſe of this Inſtrument is to take the Meridian Altitude of the Sun or 
Star, which is performed as followed. Put, 
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The Deſcription of the Nocturnal. 65 


Firſt, Conſider how great the Sun's Meridian Altitude will be that Day; 
and accordingly uſe the Croſs moſt ſuitable, (viz.) if · the Meridian Altitũde 
be judged to be under 10 deg. uſe the Ten-Croſs ; if between 10 and 30, 
the Thirty-Croſs; if between 30 and 60, the Sixty-Croſs; if between 60 


and go, the Nincty-Croſs, which is ſeldom uſed. 


Having put on the Croſs, place the flat or ſquare End of the Staff at A, to 


| the Outlide of the Eye, as near as may be, without hindering the Sight; 
thus the Face being towards the Sun or Star, hold the Croſs upright; then 
look at the upper End of the Croſs, at C, for the Sun or Star, and at the 
lower End at B, for the Horizon, ard if the Sea appear inſtead of the Hori» 


ron, remove the Croſs a little further from the Eye; but if the Sky appear 
inftead of the Horizon, remove the Croſs a litile nearer to the Eye, until 
the Sun or Star appear at the upper End, and the Horizon at the lower 


End; which when they do, then upon the Side of the Staff belonging to 


the Croſs then in Uſe, will be found the deg. and min. of Altitude of the 
Sun or Star. But the greateſt Altitude being that which is required, Ob- 
ſervation muſt be continued as frequently as Judgment ſhall direct, until 


the Sun or Star be at the higheſt ; and as the Sun or Star riſes, the Sky will 


appear inſtead of the Horizon; but when the Sun or Star is paſt the Meri- 


dian, and begins to fall, the Sea will appear inſtead of the Horizon, and 
then is the Obſervation finiſhed ; and upon the Side of the Staff proper to 


the Croſs uſed, are found the Degrees and Minutes of the Sun's Meridian 
Altitude; which ſubtracted from go deg. gives the Complement of the 
Altitude ; of it may be.taken off the Staff at once (the Staff being num- 
bered with the Complement as ſhewed before) with which to proceed in 
finding the Latitude of the Place, obſerve the Rules and Directions fore- 
The Deſcription and Uſe of the Nocturnal. | 
15 conſiſts of, three Parts, the firſt an unmoveable Part, on which is the 
* Handle, by which to hold it in Time of Obſervation ; upon the foreſide 
of which, in the outermoſt Circles are the Days of the Month, upon the 
innermoſt are ſet off the 24 Hours, and upon the Back: ſide are the 32 
Points of the Compaſs. Ds 
There are two ſorts of Nocturnals, the one made for the Great- Bear, the 

other for the Little-Bear. T hoſe that are made for the Great- Bear have Fe- 
bruary at the Top, but thoſe that are made for the Liitle-Bear bave April, 
but now they are commonly made for both Bears, having two Indices, 
The ſeccn 1, or middle Part contains two Circles, and the aforeſaid In- 


dices, one marked G, for the Great-Bear, and the other marked L, for the 
Little- Bear. The outermoſt Circle is divided into 29 Days and an half, the 


Moon's Age; the innermoſt into 24 Hours, the Index belonging to the 
Bear, you intended to obſerve by, is to be ſet to the Day of the Month at 
pleaſure. 5 \ og i Les 
The third and upper Part is a long Index; the Edge of which (reſpect. 
ing the Center) muſt be turned to the Guards or Pointers, in Time of Ob. 


| I Nete, 


68 . The Df i of the Nocturnal. 


Motte, That by the Alteration of the Stile, the preſent Neckar are 
tender d erroneous, in ſuch Examples as refer to the Days of the Month; 
but theſe Errors are eaſily adjuſted, by reckoning and fixing the Index of 
the Inftrument eleven Days backwards from the Day of Obſervation; in 

| like Manner as is directed, and done in the Example following. 

To find the Hour of the Night, and upon what Point of the Compaſs 

de Guards are. 

To do this, Firſt, ſet the Index of the n middle Part to the Day of the 
Month, then hold the Inſtrument upright, Which may be diſcerned by the 
es i on the Top of the Neclurnal, then look Mrough the Hole in the Mid- 


Ie Figure of the NOCTURNAL. 
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ther Place, and therefore needs no Example. 


| De Uſe of the Nocturnal. 67 
dle of the Nocturnal, for the North Star; which having found, turn the 


Edge of the long Index to the Guards or Pointers, according as you ob- 
ſerve the Little or Great Bear, then ſhall the Edge of the Index (upon 


the innermoſt Circle of the middle Part) give the Hour of the Night. 8. 


Alſo in No&urnals made for both Bears, you have on the Back- ſide two 
Circles mark'd at the Bottom, the outermoſt with L, and the innermoſt 


with G; and numbered round with Degrees and Minutes, for finding how 
much the Pole Star is above or below the true Pole; to find which, having 


fitted the Nocturnal as before directed; obſerve what Figures on the Back- 
ſide fall under the Edge of the long Index, in the Circle belonging to the 
Bear by which you obſerve, and that is the deg. and min. that the Star is 


above or under the Pole, as is diſtiuguiſhed by the Words Abo. and Und. | 
Ex. To obſerve by the Gr. Bear, July 6. New-Stile,which anſwers to Fung 


25th, Old- Stile; reckoning eleven Days backwards, I ſet the Index marked & 
to June 25, and looking through the Hole to the Pole, I turn the long Index, 


till it lie juſt over the two Pointers, as you ſee in the Figure of the Nour- 
nal, and find on the innermoſt Circle of the middle Part of the Nocthurnal, 
that it is Two o'Clock in the Morning; and on the Back- ſide in the Cir- 
cle mark'd G, I find the Pole Star is 2 deg. 26 min. above the Pole, on the 
Gth of Fuly, New-Stile, or according to the preſent eſtabliſhed Account: 
But the Bearings known, the Elevation or Depreſſion of the North Star, 
above or below the Pole, is found by the following Table. | 


To find the Moon's Southing, and Time of Full Sea by the Nocturnal. 
5 O do this, it is but looking upon the middle Piece of the Nocturnal, 
and in the outmoſt Circle find the Moon's Age; and oppoſite to it 


in the innermoſt Circle of the ſame Piece ſtands the Southing. 


Ex. Suppoſe the Moon 25 Days old, and the Time of her Southing req. 
Look for 25 the Moon's Age in the outermoſt Circle, oppoſite to which 
in the innermoſt Circle ſtands 8, which is the Moon's Southing at 25 Days 


Nite, That always between the Change and the Full, the Moon comes 


to South in the Afternoon, but after the Full in the Morning. 


Thus having found the Moon's Southing, add thereto the Time of Flow» 
ing upon the Full and Change Days at any Place, and that gives the Time 
of Full Sea when required. But this has been ſufficiently ſnewed in ano- 


The Uſe of the following Table of the Declination of the North Star. 


T HE Uſe of the Table is this: Having taken the Alt. of the Pole Stanz 1 


then obſerve with the Nocturnal upon what Point of the Compaſs the 
Guards are; oppoſite to which in this Table ſtands the Declination (fo 
called) which if the Star be below the Pole, is to be added to the Altitude, 
but if the Star be above the Pole, to be ſubtracted therefrom, to find the 


Latitude of the Place. 3 5 
But the more exact Way to find the Latitude, is by thoſe other Directions 


for the Stars before given, which is to be depended upon preferable to this 
laſt Method, but ſolar i OEryaions ſeperior to all. 9 Ef 
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A Table of the Latitudes and Longitudes of the principal Harbours, 
Headlands, and Iflands in the World; Corrected by the lateft 


and beſt Obſervations ; the Longitude reckoned from the e Meridian 
of L 0 oon | 


Note, When the Latitude and Liga of an Iſland is Sele, the 
middle of the and is meant, except ou particular Part of ut i 5 


— — 


Fant ed 
Places Names. EE Places Names Latitude | Longit 
*-— | North 185 ee W1- mag North E or W 
The Coaft of Eng-, un. % "= 45 
land. . — = D. M. D. M. 
Erwick 55 48 [oi 45 W North Part of p |. 5 
Newcaſtle . 12 |o1 3o0W| Lewis Iſland & 58 20 97 20 
Stockton 54 33 0 25 W St. Kilda - 2 Z 0 
Spur — 53 45 [oo 13 E Farro Head — 59 343 be 2 
Nee 52 40 foi 38 E Northern Iſles of ß 
LUN DON -— * 31 [co o E Orkney —— f 59 104103 220 
North Foreland — —5¹ 25 on 24 E Shetland S. Point — 50 04 f. o2 on 
Beachy 50 46 joo 25 E Buchaneſs — 57 458 o1 187 
| Dunnoſe Iſle Wight 50 38 2[0 24 Aberdeen —— [57 228 o 40 8 
Portland 50 308 02 44 Dundee [56 28 {o2 40 
rs Point —— 39 .02 03 47 Edenburgh ——- 55 58 1[o2 59. 
ILIZARD —— 49 57 Tos 14 Th 88 
CODE oo 4 es 1 e Coaſt of Ireland. ID 
Se Mary Scilly —— 50 oo 8 00 462 Dublin 353 12 88 -56 
Hartland Point 51 67 4 35 Werford 152 13 07. 27 K 
Lundy Ifle - 51 20 (04. 408 Waterford 52 981 08 40 | 
Briffol —— —|51 33 [04 358. Cork ————|51 493% 30 
St. David's Head —|51 oo [og 22 8 Cape Clear — 7. 10 A 
Barſeyor Bard%y Iſle 52 44 [og oo 5 8 — 52 23309 353 
Holy-head 83 24 104. 5© alway — —— 53 07 2109 407 
Liverpool 53 20 oz 00 Sline Head 53 208/11 15 3 
Whirchaven —-  - 54 17 o; 30 . ene 5 00 107 50 
Carliſle — 54 47 103 0; Zellfaſt ——— ——'54 39 o 30 3 
The Coed of Seodand. 5 The Coaſt - Holland and Flanders 
LW 2 57 30 N10 20E 
8 — 55 52 N 04 o5WHelighland 54 24 N Be 08 3c E 
N. Part of Ille 52. 45Njogs 45W Ham · 
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Latitude 
| Longit. 
places Names. | Mm a 0 au. Places Names. North 
D M b. N . M. 
2 | NY A FA 1 
- [tambrough n — 53 41 [10 35 oo or 
Emden —— 53 0521097 35 | Cope hey Fre ” ; 3 % Fi 
The Fly — 53 153405 30 05 ans arti —|38 „ 
[The Texel 153 159195 ee 4 
| - Ci Marſeilles ———- [43 18 [05 27 
Amiterdam ——|52 23 05 948 7 
Rotterdam - 77) Cͤͤ T 
| <4 00 2 | Genoa — 7 4 
The Brill 52 0 8 4 08 3 0 2 
Sluys — 61 14103 439 BE _ 3 0 12 45 
Calais 50 58 {ol — Naples . 5 - 
The Coat of France and Portugal. Cape 88 37 5 5 
| Ca Collonne — 3 
5 Dieppe — 14) $50 125 0E Cali „ 
Cape de Hogue — 49 47 o o [Cape % Mary — 39 45 
[Caskets — 49 50 ſo2 20 [Ancona -— -- — 43 40 
Guernicy —— 9 33 02 40 Venice — 45 
[St. Maloes 43 39 oo 57 Lepanto — — 38 
{Morlatx — 48 33 03 49 Cape Matapan — 36 33 
_ {JUſhant — — 48 30 ſos O02 Cape S. Angelo — 36 
Igreſt — 48 23 o 25 [Athens — — 137 58 
Penmark 147 43 204 24 E Cape Martelo 8.38 
1 — — 47 18 3 3 168 P. of Negropont {| 
Nant:. — 14 |ol. 79 N80 Cape Monte dancto 5 
46 34502 133 | Salonica —————42 4! & 
+: Tiflard Ree 46 10%/01 30%. [Gallipoli 40 33* 
Rochel . 10 K 01 11 £ Conftantinople —— 40 39 
ABourdeaux 544 500 OO 38 9 Smyrna — 3 
[Bilboa —— — 43 29 o 58 Epheſus 8 
Cape Ortegal —— 4 94 107 48 Antiochetta ——— | 
[Cape Finiſter 43 12 109-49 |Scandaroon <——— 
Port a Port 4 10 1099 25 Nt 
Burlings — — 39 35 log 24 | Tripoli — — 15 
2 Rock of Lisbon — 38 52 [0g 50 Alexandria Y 9 
Lisbon —|33 42 |08 53 Cape Ruſato- 1 
Cape St. Vincent 36 53 199 06 Cape Meſurato — | #228 
Cadiz ieee © 33 |ob ot Tripoly I 1262 
Cape Trefalgar — 126 10 os oi Cape Bona - 37 83 1 O4 
N EFF 
The Coaſt on the Main Continent Algier 36 50 ſoz 16 
within the as Cape de tres forcas 35 30 [oz : 04W] 
CRE — — 12N 04 53W|/ Veruan | 35 27 floß ob6W|: 
Cape de Gat —— 3 40 NO 40 I Ceuta — 35 54 [04 45 
Tangier —— —|35 42 05 2264 
r Aboran] 
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Latitude] Longit. | | F 
: Places Names, | North E. or W Places Names N. or 8 E. or W | 
- | Iſlands within the * 5 | | 
Straits. 0 N. 1 ; D. M. D M | 
T - Cape de Verde —- [14 43 [17 20 
Alboran — [35 54 ſoz 29W River Gambia —— [13 -08 15 31 5 
Formentura— 38 33 ol 55 Sierraleona 08 36 12 57 
Tria 38 50 [ol 40 Mezſurado 6 OF 10 ©2 Y 
Majorca 39 30 ſoz o3 [Cape Palmas —— [04 139/06 455 
Minorca City —- [39 51 [94 52 Jaque Jaque——- [04 16 2 129 478 
PortMahon Minorca 39 42 [94 12 Aſſene e Og - 16 2-107. 17.0 
Gallitta * 37 41 08 44 | Cape 3 Points =o... 04 and o 50 
| Sardinia South, End 38 46 [oo 12 [River Volta 25 558.03 25 
235 Corſica North End e 56 [29 50 River Formoſa—— [o oost o 20 
| | Gorgona — 13 34 . 9 38 [Cape Formoſa - ©4 15® 06 40 
5 Captia—— 43 03 10 17 [New Calabar —— [o4 42 os 33 
ö Lilboa, or Elba —- z 45 7 o JOld Calabar [o4 10 [og 456 
ö Meſſina — 38 8 5 20 F Kiver Camerones — [03 25 10 1085 
f Maritime. 38 1227 095 River de Angra oo 50 10 at] 
2 Cape Paſſaro— 36 385 40 | Lopa e 55 F 59 "el 
3 1 - [3s 53804 328 (Gier Congo o 40 f lis 259) 
5 Corfu — — [39 428 20 008. Angola — — os 57 Ty 56F 
* Chephalonia— [38 15 808 \.ape Negro — 16 68 8˙⁰12 31 
= Zante = — „ ape St. Thomas — 24 108 14 43 
28 Modon or Morea — 36 52 f 32 [cos —-- 29 00 fi 58 
3 5 Lemnos 39 59 25 37 [ Bona Eſperance 34 07119 35 
* Scio - i823 130 12 En #5 
6 Liſta —- [x3 06 116 40 Weſtern Iſlands, . | 
* C. Sr John Weſt ). . ene — 39 54. 030 55 
3 end of (and) 35 5 |*4 % [flores ——— 3% 3230 34 
6 Cape Solomon, E 35 OO 27 08 Fyal - — 38 53 8. 28 15 = 
0 end of Candy 19 Pico —— 38 10 Lz 200 
4 Rhodes City —— 36 42 28 05 t. George 38 528 10 0305 
5 Weſt end of Cyprus V 38 57225 34 8 
9 Eaſt-end. of Cyprus [35 31 135 oo St. Michael - 138 06 F. 23 308: 
25 St. Maries — 36 80 3. $9" 1 
17 The Coat of Barbary and Ge = The Canary 1. . 3 
5 Ferro — 27 115 35 | 
(a e 8 N — | 50 05 49 Palma —— 28 Wh 2 1 5 
12 Falle Fre RR | 51 Z'08 25 = Gomero —— ——— 28 06 8 17 05 | 
16 2 | 0 =} Teneriff=— -|28 235116 28 
Is | Cape Cantin 32 365, 09 10 3 2 
o4W| Cape de Geer —— 30 27 46 ob * Madeira Weſt oY 32 4417 268 
o6W ' | [Cape Bajadore —— 26 04 . 15 35,5 Forto Sanfto — 33 123.15 547 
45 Cape Olerado —— [23 41 Z;15 50% Canaria r —— 2 52815 108 
22 f Cape Blanco 20-28 8. 3 2 Forte ventura SW. 28 O5 ay 13 36 i | 
Doran}, Sene Ml — 1D 25 ® | Lancerota —=— = [29 o2 12 45 
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. | Latitude | Lon it. SIN 1 E Longit. 
5 Places Names. N. ws | 'S W Places Names N. & ©: e 


—— 


—_—__ 


Cape de Verde | M. 
© -"Mands, D. M. D. M. D. M. 'D. M. 


— — —— J©@O—_— — 
— — 4 


8. A 17 3s 24 4o Diu Point 16 08 
St. Vincent —— [17 15 , 24 25 | Viſ-gapatam —— |17 43 
St. Lucia — 117 07 g 24 20 S| Cape Palmiras— 20 42 
St. Nicholas — [i 00 3.23 38S eee i Road — |21 16 
f Brava's — — 14 28 ,,|23 54 80 Pengal —— 22 172 
Fuego —=j14 Fon |23 35.5 | Cape Negrais —— | 26 
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St. Jago — e ee 08 5 22: 45 _ Valacca 2 B31 
= Ie of gg -\15 14%]22 o8& Siam Entrance |14 1805 
1 Iſle of Sal -——-- [16 50 22 08 Cambodia Entrance | 10 288. 
2 { Bonaviits 20-05 22 88 Cochin —— —— 14 O5 8 
4 les „ 05 — | Macao — — 22 135 
Souther n Iſlands. Canton — 123 14 
| | [Amoy or Quemoy 24 35 
185 Matthew's —— or 30 $106 Si Nene e Io. 
Aſcen on 07 40 814 ogW —— e E 
[St Helena - 16 od S6 o4W 5 ee 


Fernande Poo 02 40 Nie 3 ĩðꝗ Ilards in the Eaft-Indies. 
Princeps ————jo1 40 Nlog 15 E 85 1 5 i 


St. Thomas oo oo [o8 20 E — — 1 
eee 02 10 Slo) 27 E Madagaſcar £5.00 25 47 46 10 
D an — — | Se Laurence & Nend 12 10 [% og | 
3 | 8 - Mayetta =—— 13 10 45 38 
'Y The Coaſt on the Main Continent \. ohilla 12. 05-44 24 : 
2 | TY 7 in the Eaſt Indies. | Comero - — 402 43 50 
To | 5 Juan de Nova —— log 30 3. 52 40 
Cape 853 my — — 34 54 8121 20 Mauritius 20 10 152 55 
Cape hon Eſperance 34 07 sieg 35 Diego Royes —— 19 508.61 30 
C-pe Corientes 23 40 836 17 [Romeras de Caſtela- 28 45 5 | 67 17 N 


| Motimbiqne ——- i; 04 541 10 [Amflerdim (ms 38 406,72 45 8 
River de Furgos — 199. 41 841 15 /. Brandon 16. 38 64 30 

{ ave Bafſos — o4 6 [47 382 Diego Gratioſa— 08 40 68 255 
Cape Guardefoy — i 44 [51 205 (Quabella r RG > LE | 
- 4 Ga de Raſulgat — 22 412/50 455 Baſſas de Chagos — 06 55 68 458 


O08 Me ON ob dare Regret u 7o 
* . mw 4 ts a . - _ " ET L my F a 


[IE "ea or Muſcat 23 32 859 45,2 Las de . 0 oo "1? 00. 

r — 129. 45 5-149 209 | ivi i 107 146173. 0 

Surat — — 21 10172 25 f Maldivis S. end oo 25 76 14 Þ 
Goa —— — , 313.73 50 | Malique —j0g 00872 58 | 
Caliecnt 17 a 16 = 75 30 Sacatra — — 12 9 2 54 05 f 
[Cachin —.— [29 548175 55 | Abdeleur— 048153 cz 
Cape Comerine— [Þ7 50 [77 25 [C. Gallode Zeylone 56 08 81 15 
Fort dt. George — 53 7 80 32 | | 
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A Table of Latitude and Longitude. 


1 


al] — ag 


1 292222 2 
7 V 


vos Latitude Longit, Latitude | Tongit, 
Places. Names, N ors | it ob Places Names. 1 N es 8: Web 
D. | M D M. D. M. DD. M. 
Vas de Amber — 00 oo 2 52 30 Bay Bonaventuro — 63 24 N 73 06 : 
eg 11 * 73 19 Iſland Gallopega — 0 oo 9 10 
icobar 07 118. 40 [Cape del — apa 7 
Sumatra NW. End [os 22 8 8 Lib — | oy g : 4 4 
Verkin's Ifland —— 22 22 8 94 % Arica — 18 299 73 182 
Naſſau Iand —— O2 54 99 32 La Serena 29 00 . 76 22 2 
Bencola —— — o 55 |104 08 1 Juan Fernandes — 33 15 83 18%. 
Sumatra SE. End —[oß 22 105 10 Baldivia —— — 39 352.|81 10 f 
Engauo or Trompeus os 50, 101 43 Port Steven 46 50 f 82 369] 
Selam — 8 208 102 13 Cape Victory 52 oo 83 10 
Princes Iſland —— [06 30 fl. 104 2 Cape Horn — —— 2 35. 179 . 1 
dane in Jovs — [96 f 195 5E The Conf of ene C ln 
Java Eaſt End — 08 32 23 113 hes m Cape Horn to Cape Roque, 
Straits of Sundy - o oz $105 46 8 Magellan E. entran. 52 oo i75 5 
Banca South End —[o3 20 105 459, River ulian—— 48 40 74 34 
Borneo South Point o3 54 113 378 E lanco near 6 AF 
Banda Ifles | O4 55 127 17 5 n Camarones [ 40 50 72 * 
: South end. os 10 [119 o7 [Buenos Aires R. Plata 34 35 57 54 
Celedes] yy ene — 101 40 121 20 River Grand — [31 55, 52 oos 
Mindano Weſt point os 40 [119 15 St. Catherine's — |27 50 8 49 O0 
Borneo North Pointſo7 40 [113 o5 One nn o on 800 23 998 42 2 
SW, poi 12 30 z 120 10 [2PM —ͤ [19 598 42 108 
Laconia} Ng ob 18 2 og P. Segura - — 16 31 L 40 35V. 
. {NW poim|19 305 Bay Todos Sanctos 12 465 41 O8 
lf 5 3621107 os |Buy be „ cop 
e , al oO IH 
Formoſ: 5 point |22 00 8.119 56 * [ 07 48 OD —_ 
nene. point 25 30 8120 45 Pernambuco , RS - 
- [Piſcadore Iſles bay pi 30 118. 35 Cape Us Auguſtine 08 35 35 20 
Iſland Chuſan 30 38 120 35 Cape Roque— [og o 35 47 | 
S.E. point 35 30 140 30 Triſtian D' Acunha 37 og 13 50 
Japan] 5. W. point 35 o 128 30 Trinidada — 20 30 30 oo 
| The Coaſt of the Main Cominent in 
| . | | 1A! . a 
The Coaſt of 8 in the South Sea, — _— — 1 BT 
from California ro Cape Horn, 5 22 Eutr oo 00 19 4 - 
orth Cape O2 O5 2 
Cape St. Sebaſtia an — 42 45 7 127 55 £-|Suranam F — — 06 he - 36 50 4 
| [CapeSLucasorLucar|23 209 [111 49 Or onoque . 408 559 3 af 
Cape Corientes — 8 50 ＋ 110 30 7 . Conquibaca — 12 40 87 42 8 
Aquapulco — 117 Og 104 180 Carthagena 2410 28 8.75 21* | 
Aquatulco is 27 E. 102 0355 Scots Settlement — os 30 5 79 45 5 
Guatimala—— 14 25 8 Ht 00 7 Nicaragua Entrance 11 25 @ b. 157 
Panama — ——-—- [08 5 — 52 [Cape Catocha —— 21 0 30 
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| . ” * vit. 218 | Latitude f : 
| Places Names. Latitude War Places Names. : North 
* | ID i D (- [D. M. pb. M 
| Campecha —— 19 30 N 92 10W| Bahama Ifland —— 26 50 79 36 
La Vera Cruz = 32N 35 48W | Abaco S. Point 25 oo 73 40 
[Mexico ————|2o oN. 35W| Harbour Hand —— 125 37 % 47 
Eſcondido. 30 20N| 89 30 dee Point —][z5 10 78 50 
Florida - 65 NI 80 30 | Providence '———-- |25 oo 77 20 
= 842 f e 2 25 gow tilenthera S. point 24 40 75 56 
* e The Caribbee Iſlands. Irn Mand : — [24 25 75 09 
3 1 Watling's Iſland — 4 043,374 38. 
ü 5 Trinidada — uo 1s 650 47 Rum Key. — 23 ar 8 74 50 f 
| Tobago W. ads 5 OS 59 * Exuma — — 123 22 2 75 55 8 | 
Ire 8388 — 1157 0 20 Crooked e N. r 


| "Wl | 
| |Eirbadoes ————|22 58 58 %% . 5674 the 
8t Vincent F lire Key — 22 17 f 74 5 


_ 17 — | . 
St. Lucia 13 55 60 Gn Meraparvouzx—— |21 58 f. 74 45 8 
Nartinico—— 14 43 60 54 A re Keys — 23 10 73 35 8 
Dominico —|15 23 60 30 French 3 At 40 7 
Marigallante - 15 $58 6 20 [Mayaguana.—— |22 35 72 46 
Guardalupay' ——— 16 10 61 15 


5 Hogſtie . — 21 17 0 
IMonſerat 16 457 62 15 5 Hynezgo W End — 20 = 73 10 
Aa gtegos . 17 059 61 45 [Ca cos Bank — 9 Wy a 
1 Nevis 17 5 ＋ 62 328 N. point — 5 Z 
. Chriſtopher's — 17 17-4 62 ᷣ 40 8 Turks Hand os 
Barbuda 17 568. 60 408. Abrelho N. Pr] 21. 35 69 6 
St. Bartholomew — 17 52 2 62 68 Plate wrack | 
St. Martins 18 06 f 62 108 


_JAngwlla ——-—|18 17 (62 18 5 . 
2 ö Virgin's — ——— 18 30 63 25 


F 17 52 63 30 The Coaſt of Crralins Virginia, Mary 


I land, Fenſyl{vania New-En land, and 
Bigque — 13 co 3.15 Y , 8 
5 Porto Rico St John' „ 18 230 65 37 New-fourdiand, 


St Domin ra 25 69 30 


|”. Royal Jamaica — 17 40 76 32 — — — | 
Faſt End of Cuba 20 15 73 55 Ch eee . 
Katana! 22 40 82 55 wy, ls River 5 32 45 Z 78 46 


Bay Bandy 


22 45 83 40 


Fe | Cape Hatteras =— 35 1563 74 20< 
| Cape Sr Antonio 745 45 — — Cape Henry ---- | 37 O08 55 248 
Bahama INands, | Cape Charles — 37 16 F 74 16 = 
NS — Cape Hinlopen — [38 50 f. 74 562 
Bermudas E N. 63 40 Leng Iſland 40 50 8 72 45% 
N. boint 7 | = New York — 140 58 65 7 53 
i Bahama Benke 2 50N 78 33 36.535 
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| 1 we: / ſable of Latitude and " Longitude. 


2 | Latitude | | Lon it, | Latitude | TLonęit, 
Places Names "North. | Wen : Places Names, 5 North _ | E 5 5 
D. M. D M M D. Mi | b. M 
| Cape Cod + 42 12 68 55 The Coaſt of Iceland, Greenland, Nova 
Boſton Entrance — 42 30 [69 23 2 e and the Northern Illes. 
Cape Sable 143 50 64 58 . 285 * 
INand Sable: -144 20 154 or ©: - N 
Cape Britain 1 0 0 Job Royal — 66 22 24 33 
Quebeck — — 46 55 69 48 Bargarer's Point — 66 20 16 38 Þ: 
Bay of Breſt ——— 52 1c & 56 57 S|Whales Back —-- 65 27 20 338 
Bell Ifland 52 7 8. 55 35 =| Merchants Foreland 63 25 7 os 21 
Cape St. John n 8 52 | 48 Halliford- - \64 30 34 43. | 
Cape Bonaviſta 49 15 8 52 12 8 FairBoroland: 66 20 26 278 
Trinity Bay Entr. 48 52 f. 52 20. Grim Iſlandd—— 67 15 22 34. 
Conception Bay En 48 20 f. 52 08 &|Weſtmania Illes — 63 30 22 54 
St. John's Harbour 48 O0 51 39 Illes of Fero 62. 06 {o5 oo 
Bay of Bulls 47 50 151 29 Heerenberg, or : FATE ES, 
Cape Race - 49 40 |51 52 | John Main- ane $ 7 194 30 
Cape St, Mary - 47 19 53 23 Point Lookout 76 25 15 36 
_ IPlacentta Bay — 7 46: 53 58 | Horn Sound 8 176 45 [13 36 
1 I 15 00 57 49 air Foreland — 59 20 1 52 
ä 1 acluit's Headland | 79: 38-111 80 
tlelie's Sound —— 78 55221 50 
The Coaſt of Hudſon's Bay and the . ee's Foreland — 78 05 8 23 25 
og  [Whale's Head — 77 "187121 30 
VVV Cherry or Bear Iſle |74 30 8. 18 08 
Buttons Iſles —— 60 25 6 27 [Admiralty Iſland — 75 ß . 5 5 50 8 
Cape Charles 462 10 [75 35 | [Fretum Borough - 70 09 |61 2005 
Cape Walſingham—|62 35 ( 55 Cap e Candenole — 9 o5 42 35 Fl 
Mansfield Iſie i 42 80 36 ke '65 43 47-163 
Cape Jones —-= [54 55 78 58 |. \rchangel - 654 30 40 36% 
Rupert's River — |51 30779 26 . Cros Illand —— 66 VV 
Albany Fort ——— |;2 268 84, 50 & |Sweetnoſe ——— 68 10 34 45 
| The Cubb's -—-- 54 105182 40 -|[Kildnyn — 2 3 
[C. Henrietta Maria 55 07 [84 302 [North Cape —— 71 23 23 02 
Port Nelſon 57 108.93 5882. Surroy Ifle — 05 16 40 
Cape Churchil — [59 og 95 205 | Fromſound ——— 70 25 [i5 30 
G. Southampton —ſ61 556185 489 [Loefort SW, Point 68 15 o 40 
Shark Point -—— [64 30 82 55 [Dronten — — 63 40 | 10 15 
Nottingham Iſle. — 63 30 [79 53 Pradland — 62 10 04 38 
: Ann's Foreland 63 48 74 45 |North-bergen — 60 10 0 40 
Reſolution Iſle — [61 50 65 o4 Jae of Norway == 57 45 o 24 
59 45 6s 45 — 
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ade | Latitude | T. | 
Places Names, | Eatirade _ | Places Names. 8 > i 


Sound, N Beke Sew . . D. M. D. wc _ 228 


3 or Mardel 58 19 [o8 57 [Narva — 59 27 28 25 
Larwic ES % fog 20 fe 9.27. 24 51 
IChriſtiana 59 40 [10 oo [Riga FF 
IMaeſterland — £768 11 45 Derwinda — 5 422 
Gottenberg Gat — 57 50 2 12 15 tz) Coningsburg = — 54 43 2 21 35 E 
Elſenore 56 225 |12 42 [Dantzic —- | 


Roſtock -—— — [54 372/18 40 N Wisby in Sal 57 30118 30 8 
[Copenhagen Sage 4182 508 ee e 5 15 N 14 45%. 
Valfterborn 55 288-[13 ooZ-|Stracliund ———— 54 255113 168 
Uraniburg — [55 548/12 58E|Lubec — 54 08 ſog 558 
Calmer— ———|;6 109 6 35 ® Anout, or Anholt — 5 50 fe 1¹ 06 
Stockholm — 59 20 {19 30 |Leſon, 2 os i 30 
Wyburg 60 52 |2g 16 |Scaw —— - 167 0 10 20 
Peterabarg — oo 5 35 ol 
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Problems 7 Plane Sailing, ah by Logarithas, * 7% 
Gunter's- Scale. 


PROBLEM J. 


THE Courſe and Diſtance being given; to- find the Difference bt; 
Latitude and Departure. | 


Example. Suppoſe a Ship ſails South Weſt by South my Minutes, and | 
the Ditterence of Latitude and Departure are required. 


A In the Righ- angled Triangle ABC. 
AC repreſents the Diftance failed. 
AB he Difference of Latitude. 
BC the Departure. 
BAC (or the Angle at A) the Angle of the Courſe. | 
Ac (or the Angle at C) the Complement. of the I 
Courſe to go deg, 12 


3 5 Charatters 5 


. © 1 9 


. , 
: « © Ib 


> %43 Sl 
& 
L >: 
- . * 
SS : 
* 


hs 2 the Departure 212.2 Minutes 


As the S. c. of the Courſe 22d. 30m. 


Plane Sailing. | 
Charaers uſed in bes rpg and Aſtronomy, | 


S. ſtands for Sine. 
T. for Tangent. 


S. c. Sine Complement. T. c. Tangent Complenient. 
| The given Sides and Angles of a Triangle are marke with a daſh (/)) - 


The required Sides and Angles with a Cypher thus (O.) 


The Operation by Logarithms. For the Difference of Latitude. 
As Radius — 1.0000 


To the Diftance failed 382 Minutes | — — 
So is the S. c. of the Courſe 56d. 15m. - 9.919846 


To the Difference of Latitude 317.6 Minutes . — 2 501909 


For the COS. | 


As Radius 


To the Diſtance failed 382 Minutes . K th 2 


So is the S. of the Courſe 33d. 45m.— — — 9.744739 


— — = #2.326802 | 
The Operation by Gunter's Scale. 


One Foot of the Compaſſes being in the Radius, or S. of 8 Points; extend 
the other to the Diſtance 382 Minutes, the ſaid Extent laid from 8. Courſe 
3 Points will reach to 212.2 Minutes, the Departure from the Meridian, 
and the Compaſſes kept at the ſame Diſtance will reach from the S. c. Courſe 


5 Points to 317.6 Minutes, the Difference of Latitnde as above. 


PRO B. II. The Courſe and Differenc of Latitude given, to find 


the Diſtance and Departure. 


Suppoſe a Ship fails WSW until 
the Difference of Latitude be 219 
Leagues, and the Diſtance and De- 

parture required. 


C 
The Operation by Logarithms. For the Di 2 
To the Difference of Latitude 219 Leagues > wp 3 
So is Radius — — — 000 


To the Diſtance, which is 572.2 Leagues — — 277 57604 
Far 


bed 


— 4 | 
Ar . 


and Difference of Latitude, 


To the Departure 220 Minutes 


To the Diſtance 264. 6 Minutes — 


LL Plane Sailing. 
For the Departure. 


As Radius | — — 
To the Diſtance 572.2 Leagues found before — 


10.006000 
2.757548 
So is the Sine of the Courſe 57 deg. 30 min.: ——— 9.005615 


——— —— 


To the . 5 28.6 Leagues —— — 72.723163 


By Gunter. 


The Compaſſes being extended from the S. of 2 Points, the Com ple- 
ment of the Courſe to 219 Leagues, the Difference of Latitude, will Rh 


from Radius S. 8 Points, to 572.2 Leagues, the Diſtance, and the ſame 


Extent of the Compaſſes from the Sine of the Courſe 6 Points, will reach 


to 528.6 Leagues, the Departure. 


-PROB. III. The Courſe and Departure given, to find the Diſtance 


= Suppoſe a Ship fails North Eaſt by 
Eaſt, and her Departure be 220 Mi- 
nutes, the Diſtance and Difference of 
Latitude required. N 


po Logarithms. For the D. ance. 
As the S. of the Courſe 56 deg. 15 min. 


— — 2240845 
a r 87 
So is Radius — — — — — 10. O00000 
— 2.422577 


3 3 Her the Difference 1 TZatituds. 


As Nes — — — — — — 10:000000 
To the Diſtance 264.6 Minutes 2.422590 
So is the S. c. of the Courſe 33 deg. 45 min. —— —— 9.744739 
To the Difference of Latitude 147 Minutes — — — 12. 167829 


By Gunter. 


The Extent of the Compaſſes from the S. of FO Courſe 5 Points, 
to. the- Departure 220 Minutes, will reach from Kadius S. of 8 Points, 
1 264.6 the. Diſtance; and the ſame Extent of the Compaſſes from S. 
Lade the Complement of the Courſe, will reach to the Difference of 

atitude 147 Minutes, as above. ORE 


PR OB. IV. The Diſtance and Difference of Latitude given, to 


nd the Courſe and Departure. Sup- 


Plane Sail 18. 


Suppoſe a Ship ſails between the North and the Weſt 6 
206 Miles, until the Difference of Latitude be 197 
Miles, the Courſe and Departure as. 


By Logarithms. "Is the Courſe, 
As the Diſtance 206 Miles — — — — 2 E, 313867 


To the Radius —— Io. oO 
So is the Difference of Latitude 197 Miles — 2.294466 


To the S. c. of the Courſe; ; which is N. 17d. oom. Weſt, — 9. — 
For the —— e. 


— —y„t' — 


i the Radius - 10.0 000000 
To the Diſtance 206 Miles | me — — 7 
So is the S. of the Courſe 17 deg. oo min. 


— — = 0.405038. 
To the Departure 60.23 Miles — — _ JI 779808 


By Gar, 
For the Courſe. The Extent from the Diſtance 206 Miles, to the Diffe- 
rence of Latitude 197 Miles, will reach from Radius S. go deg. to the 
Sine of 73 deg. oo min. the Complement of the Courſe, which ſubtracted 
from god. is 17d. oom. the Courſe N. Weſterly. or N. by W. half W. 
Fir the Departure. The Extent from Radius S. god. to the Sine of 


the Courſe 17deg. co min. will reach from the Diſtance 206 Minutes, to 
the Departure 60.23 Minutes, as above. | 


PRO B. v. The Diſtance and Departure given, to find the Courſe | 
and Difference of Latitude. 


Suppoſe a Ship fails between the South and the Weſt A 
247 Minutes, until the Departure be 197 Minutes, * 


required the Courſe and Dillerene® of Latitude. 2 


| 
The Operation by Logarithms. For the PA ſe. 
As the Diſtance 247 Minutes —— om :y—41. 


To the Radius — — —— 70.000000 
Sa is the Departure 197 Minutes — —— — 2.294406 


To the Sine of the Couiſe S. 32 deg. 54 min. Weſterly — 9 901769 
For 


a 


89 Plane Sailing. 
For the Difference of Latitude, 


| As Radius —— 


% * 


— — I0.000008 
To the Diftance 247 Minutes — — — — 2.392697 


So is the S.c. of the Courſe 37 deg. 6 min, 
To the Difference of Latitude 149 min. - 
| . | 
For the Courſe. The Extent of the Compaſſes from the Diſtance 247 
Minutes, to the Departure 197 Minutes, will reach the ſame way from 
Radius S. 90 deg. to the Sine of the Courſe 52 deg. 54 min, South Weſt- 
erly, or South Weſt three quarters Weſt, a, LR 
Por the Difference of Latitude. The Extent from Radius S. go deg. to 
S. 37deg. 6 min. the Complement of the Courſe, will reach the ſame 
way from the Diſtance 247 min. to the Difference of Latitude 149 min. 


PROB. VI. The Difference of Latitude and Depature given, te 


— $0497 
— — 12.173164 


find the Courſe and Diſtance, 


_ _ Suppoſe a Ship fails between the South 
and the Weſt, until the Difference of La- 
titude be 154 Leagues, and her Departure 
200 Leagues; required the Courſe and 

| Diſtance, | e 


off 
4 


T7590 Operation by Logarithms. For the Courſe. ES 
As the Difference of Latitude 154 Leagues — ——— 2.187521 
To Radius —— —— = — — 10.000000 
So is the Departure 200 Leagues — — 2.301030 
To the Tangent of the Courſe 52d. 24m. South W.erly — 10. 113509 

N NE For the Diſtance. . | 

As theS,c. of the Courſe 37 deg. 36 min, 
To the Difference of Latitude 154 Leagues ——— 
So is the Radius — — 
To the Diſtance 252.5 Leagues 

W une. 
For the Courſe. The Extent of the Compaſſes from the Difference of 
Latitude 154 Leagues, to the Departure 200 Leagues, will reach from 
Radius or Tangent of 45 deg. to the Pangent of the Courſes, 52 deg. 
24 min. South Weſterly, or South Welt three quarters Weſt. A 
For the Diſtance. The Extent from the 8. 37 deg. 36 min. the Com- 
piement of the Courſe, to Radius, or the Sine of 90 deg. will reach from 
the Hiſfetenge of Lataude 154 Leagues, to the Diſtance 252.5 OT : 


— 2.187521 
10.0000C0 


— 2.402088 


Oblique Plone Selling. 
PRO B. VII. 


This Problem ſhews the manner of 
working 4 Traverſe z and is very uſeful in _ 
keeping a — by Plane Sailing, 


Eg ample, 


Suppoſe a Shir bound to a certain Port, 
and ſails firſt 88 40 minutes, then SW. 1 5 
60 min. then 8. 21. 63 min. then WSW. 

min. then -S. E. by S. 56 min. the 
ifference of Latitude and Depariufe the 
Ship hath made, with the _—_— Courſe 
and Diſtance is required, 


WM 


The Qperation by Logarithms, 
For the Difference of Lotituds for the firſt cui. 


As Radius — —— — — — — 10600050 
To the Diſtance 40 min. 8 — 1.60406 


To the Difference of Latirude 1 mm. ee eee, 71-567675 | 
| For the Departure 17 th 2 Courſe. 1 
PPE Fe RR Ps eo XT 


To the Diſtance 40 min. — Lantoardh-oror 1. 602 53 I 
80 is the 8. of the Courſe 22d. . ue e Wet” 9.582820 


To 8 . 15. q MK" 24 a0 hoes "wm 184900 
: By Gomer. 


The s fins e from Radius the. 8. of 8 Points, to the * 
Dittance 40 min. that Extent in the Compaſſes laid from the Sine f the 

Dourſe 2 Points, will reach to 15. 3 min. the Departure, and the Compaſſes 
being kept to the ſame Extent, and laid from the S. 6 Pp. »ints; the Comple- 
ment of the Courſe, will reach to 36.9 min. the Difference of Latitude, 

In the ſame manner proceed.to imd the Difference of Latitude and De- 
__y for each Courle and Ones > e place in 2 \ 


i. 


D. T RAVE RSE-TAB'L E. 


3 Ie _ K. . x 7 4 : 


hy 2 — * 
5 * ö 1 „ 1 
3 1 | 


8 S W. 400 37.0 15.3 
8 by E. e - 3, L813 i .4--: 
SE by S. [$6] 46.6 31 1 ol 


R „ * 
* r 
—— — — k᷑Mœ — 


—_ — 


ae , 2066 | 434 | 1ogo | 
; E 
De Explanation of the TABLE. 5 
In placing the Difference of Latitude and Departure in their: proper 
Columns, obſerve, that if the Courſe be Northerly, the Difference of 
Latitude is put in the North Column; if it be Southerly, in the South 
Column; and if the 8 the Departure is put in the Eaſt 
Column; if Weſterly, in the Weſt Columnmmn. 
Thus having framed the Table, add up the North, South, Eaſt, and 
Weſt Columns ſeverally, whereby the Difference of Latitude appears to 
be 206.6 Minutes South, becauſe there is nothing in the North Columi; 
The Departure 59.6 Minutes Weſt, becauſe by ſo much the Weſt Column 
exceeds the Eaſt ; chen by this Difference of: Latitude and Departure, 


w— 


find the direct Courſe and Diſtance as follows. 


The Operation by the Logarithms. For the direct Courſe. 
As the Difference of Latitude 206.6 min. n= —— 2.315130 
To the Radius - ooo poenermnonns ann nn nent ne >: 10.000000 
So is the Departure 59.6 min. — — maT . 1.775246 - 
To the T. of the Courſe 16d. Sm. South Weſterly, beeauſe | 5 65 + 
the South and Weſt Columns exceeds the North and Eaſt 5 9:4 MEL $f 
As the S. e. of the Caurſe 16d. gm. —————————— 9.92660 
To che Difference of Latitude 206.6 min. — 2.315130 
So is Radius ꝛ⸗äꝛ⁊ͥXu 1000000 
Too the Diſtance required 215 min. !!˖x!!⸗ĩũ⸗ũÿdcꝓ n——__ 2332470 


r 


Ob/*que Plane Sailing. ad 
By Gunter. For the direct Courſe, 1 


The Extent of the Compaſſes from the Difference of Latitude 206. 6m. 
to the Departure 59.6m. will reach from the Nangent of 45d. (or n 
to the SANT of 16d. 5m. the Courſe: required. 


Fur the Di ance. 


The 1 him S. 73 deg. 55 min. the Complement of is Courſe, 


to 8. go deg. viz. Radius will reach N the d Dilſerence of nee _ 6m.. 
to the- Diſtance 21 5 Minutes, | yo 


i Oblique-angled Plane Wi applied i in P R O BL E M 5 : 


Plane - Sailing, and wrought by e and 
Gunter ale. . EE 


P R 0 B. 'E "HE An 3 one of che Sides given, to find either 
„ 0. the other Sides. 15 VVV 


Example. 


Su ppoſe PAR! are two > tg: both under one Meridian, 
a Ship ſails from the Northermoſt SE. 206 Miles, ano- 
ther Ship ſails from the Southermoſt North Eaſt by 
North, a certain Number of Miles, and meets with the 
firſt Ship p; the Diſtance between theſe: two Ports, and |, 
the Diſtance failed by the ſecond Ship Is required, 


Fa In the Triangle ADE. 
A and E . the two Ports. AD the firſt Ship's . 
Diſtance. E D the ſecond Ship's Diſtance. A E the E 
Diſtance between the two Ports. 


The Operation by Logarithms. For the Diſtance between the. tb Ports, 
As S. AED 33d. 45M, —— | ——— Co. Ar. 0. 


— — 


To AD the firit Ship's Diſtance . min. — — 2.31 2867 
So is S. ADE cork I;m. which mis. from 180d. —— 9.991574 


To AE, the Diſtance between the two Ports 363.7m, = 12. 560702 


Ia all Proportions where Radius is not one of the three given Terms, 
to ſzyve the Labour of ſubtracting the firſt, Logarithm from the Sum of 


oy man and chird, uſe the ren l the firſt Loga- 
L A2 rithm. 


* 
722 
F 1 


255261 


rithm, which is found by rabrraQing each Fi re of the Logarithm from 
9, except the firſt towards the Right-hand, which is ſubttacted from 10, 
as in the Operation, theLegarithmie Sine found in the Table is 9. 7447 395 
- wherefore beginning at the Left-hand, ' fay © from 9 there remains 0; 7 
from g there remains 23 4 from ꝗ there remains 53 4 from ꝗ there remains 
537 from g there remains 23 3 from 9 there remains 6; 9 from 10 there 
remains 1; So the Complement Arithmetical of the firſt Logarithm, is 
0.255261, which added to the other two-Logarithms, and from that gam 
abate Radius, the Remaindet is the Logarubmic. Sine, ar Tangent required. 
And Note, to find the Sine of any Degree and Minute above god. ſub- 
tract the Degree and Minute from 180d. the Sine of the Remainder FINN 
the ee is the Sing iequizeds | © 


For the Strong d. Dina 


As 8. AED. 33d. 45m. — c Ar. 01255261 
To AD the firit Ship? s Diſtance 206min, ————— 2313867, 
80 is S. DAE 45d. oom... Äͤ1ũů„ũ¹ö; 3 — 9.849485 
To DE the ſecond Ship's Diſtance, 262.2 min. 72 4186 73 


By Gunter. For the Diflanee between the two == 


The Extent of the Compaſſes from S. of 33 deg-45 min. to the 8. ADE 5 


78d. 45m. (viz. the Supplement of 101d. 1.5m. to. 180d.) will reach from 
2c min. the, firſt cs, "gn eh d to 303-7 min. the 1 * 
the, two Ports, as above. _—— 

EI Por the freond Ship's Difance, 


' The b of the Compaſſes from the 8. of 33d. 45m. to the S. of 
45d. oom. will reach from 206 min. the firſt Ships Diſtance, to 262.2 min. 


tbe ſecond Ship” Düse, PR O B. II. 


Tyo Sides and an Angle oppoſite 
to one of them being given, to find 


N and thy thid 


Side. | 
" Ramble. | | 

ppoſe two Ports, whoſe Bearing 

is 55 Eaſt and South Weſt, Akan 
x Mites, a Ship at the northermoſt 
fails ' Sotith South Eaſt, and another 
Ship at the ſouthermoft ſails thence 
22 — SE 5x8 Miles, and meets with the firſt 
fry. Ship; TheCourſe failed by the ſecond 
Ship, and the firſt Ship's Diſtance are 
required. in 


Oblique Plane Sailing. 
In the Triangle A D E. 


A repreſents the Southermoſt Port, D the Northermoſt 
AD the Diſtance between the two Parts. | 

DE the Courſe and Diſtance failed by the firſt Ship. 

AE the Courſe and Diſtance failed by the ſecond Ship. 


The Operation by Logarithms, For the ſecond Ship's Contſe. 


As AE the ſecond Ship's Diſtance 518 min. —— — Co. Ar. 7. 285671 
To 8. ADE 67d. 3om. - 


—— 9.965615 
80 is AD the Diſtance between the two o Ports 396 1 min. —_— 2.59769 
To 8. AED 44 deg. Ain < — mt nn mn — — 9.848987 


The Angle at D 674. 30m. and the Ala at E 44d. * being added 
together and ſubtracted from 180d. gives 67d. 34m. the Angle at A, which 

akes neateſt 6 Points, and 6 Points reckon'd from the North Eaſt to * 
abe gives ESE. the ſecond Ship's Courſe required. 


For the firſt Shi s Diſtance. 


As S. ADE 67d. 20m, ————=— — — Ar. 0.034 J 
To AE the ſecond Ship's Diſtance 518m. — — ——_ 5 
So is S. DAE 67 deg. 34 min.. — = 22 

Jo DE he firſt Ship's Diftance 518. 3 min. — —— — 114539 


By Gunter. For the ſccond Ship's Courſe. 


The Extent of the Compaſſes from 518 min. to S. 67d. 30m. will ad . 


from 396 min. to S. 44 deg. 56 min. which added to the Angle at D, and 
che Sum ſubtracted from 180d. gives 67d. 34m. the Ange at As as above. 


Tur the firſt Ship's Diſtance. The Extent from S. 67d. 30m. to ibm. 5 
will reach from S. 67d. 34m. to 518. 3m. the Ship's D as above. 


PR OB. II. 


Two Sides and the contained Angle given, to find 
the other Angles and Side. 


Example. 
ME two Ships ſail from one Port; one ſails 
: NE. 140 Miles, the other South Eaſt by Eaft 115 \ 
Miles, the Bearing and Diſtance of theſs two Ships 1 
is required. 
Let D repreſent the Port, DA the firſt Ship's dif-_ * is 
ANCE, and DE the ſecond. | "255 


3 Dif. 25 5 


36 Oblique Plane Sailing. 


required. Fer the Diſtance of the Ships. 


reach from 140m. to 163m. 


De Operation by Logarithms, For the Bearing of the two Ships. 
As the Sum of the Sides AD and DE 255 min. ——— Co. Ar. 7.593460 
To the Difference of the ſaid Sides 25 min. —————— 1.397940 
So is the T. of half the Sum of their oppoſite Angles 50d. 37m. 10.085698 


To the T. of half their Difference, which is 6d. 48m. —— 79.077098 


The half Difference added to the half Sum, gives 57d. 25m. the greater 
Angle AED. The half Difference ſubtracted from it gives 43d. 49m. the 
leſſer Angle DAE. Wherefore the Bearing of the two Ships is N. Eaſterly, 


and South Weſterly 1d. 11m. For the Diſtance of the two Ships. 
As S. AED 57d. 25m. — — ——— Co, Ar. 0.074374 
To AD the firſt Ship's Diſtance 140 min, ———————— 2.146128 


To AE the Diſtance of the Ships, 163 min. 12.212070 


By) Gunter. For the Bearing of the two Ships. - 
The Extent of the Compaſles from the Sum of the Sides 255m. to their 
Difference 25m. will reach from the T. of the Half Sum of the required 


Angles rod. 37m. to the T. of half the Diff. of the ſaid Angle 6d. 48m. 


In this Proportion by Gunter, the Practitioner may be at a Loſs, be- 
cauſe the Point T. 50d. 37m. would fall, beyond the T. of 45d. was 


the Tangent Line continued: To remedy which, place the Extent from 


255 to 25, from the T. 45d. and it will each to the T. of 5d. 37m. then 
letting one Point ſtand at 5d. 37m. extend the other to the J. of 50d, 
37m. this Extent place from the T. of 45d. will fall on the T. 6d. 48m. 
The Extent from the Sine of 57d, 25m. to the Sine of 78d. 45m. will 
PR O B. IV. Three Sides being given, to find the Angles. 
Example. Suppoſe there are two Ports both in one Latitude, diſtant 536 
Miles; a Ship fails from the Eaſtward 306 Miles between the South and 
the Weſt ; another Ship ſails from the Weſtermoſt 290 Miles, and meets 


with the firſt Ship. The Courſe that each Ship hath ſteered is required. 


Let A and E repreſent the two Ports, D the Place where the Ships meet. 
A. 1 E This Queſtion is reſolv'd by letting 
1 . fall a Perpendicular DB, reducing the 
Oblique Triangle ADE, into the two 
> Right-angled Triangles ABD and 

| 3 E zB0O, then the Operation is as follows; 
Firſt, find the greater Segment of the Baſe BE, thus, 1 


As the Baſe AE, 536 Mes. Co. Ar. 7.270835 
To the Sum of the Sides AD and ED 596 Miles =ꝛ 2.775246 
So is the Difference of the ſaid Sides 16. Miles —— 1.204120 


To the Diff. of the Segments of the Baſe, which is 17.8 Miles 21. 250201 
"BY 3 The 


Oblique Plane Sailing. LL 87 


The whole Baſe — — $536 min, 
The Difference of the Segment i is 17.8 
Sum is ———— — 53 
Half Sum —— 2706.9 the eretter et BE. 
Then by, For the firft Ship's Courſe. 
As DE the firſt Ship's Diſtance 306 min. —— — 2 485721 
To Radius ——— —— ————.— 10.000000 


So is the greater Segment BE 276. 9 min. 2. 442323 


To 8S.c. BED, 25d. om. . ——— ͤ ͤ— 
ä The Angle at E is the Courſe from the Weſt Southerly, ſo the el Ship 
ſteers South 64d. 5Im. Weſt, or SW, by W. three quarters Weſt almoſt. 
Fur ibe ſecond Ship's Courſe. 
As AD the ſecond Ship's Diſtance ache min. —— —— Co. Ar. 7. 537602 


To Sine AED 25d. gm. ————————————_—— 9.628378 
So is DE the furt Ship's Diſtance 30 — — 8 25 485721 | 
To Sine DAE 26d. 39m. —— = — ————— 79.6051701 


The Angle at A is the Courſe ho the Eaſt Southerly, ſo the ſecond 
Ship ſteers South 63d. 21m. Eaſt, or SE. by E. 3 quarters E. nearly. 
By Gunter. For the Difference of the er 5 | eros 

The Extent of the Compaſſes from the Baſe AE 536 min. to the Sum 
of the Sides 596m. will reach from the Difference of the Sides 16, to the 
Difference of the Ee of the Baſe 17.8, with which proceed as before, 

For the firſt Ship's Courſe. 

The Extent from the Diſtance 306 min. to the greater Segment 276.9 
min. will reach from Radius or Sine god. to Sine 644. 51m. the Comple- 
ment BED 25d. qm. required. 

or the ſecond Ship 8 Courſe. 

| The Extent from 290m. the ſecond Ship's Diſtance, to zobmin, the 
firſt Ship's Diſtance, will reach from the Sine 25d. gm. to che Sine 26d, 

30m. the Angle at A required. | 


P ROB. V. 
Two Sides and their contained Angle given, to find the third side. 5 
5 Example. 


Two Ships ſails from one Port at A; the firſt fails Eaſt FEL Miles to 
B, the ſecond fails Eaſt 14d. 4om. North, 271 Miles to I demand 
how far they are uſunder, and What is the Courſe om the Ship at C, to 
that at B? 
In the Triangle ABC, 
there is given... 
AB- 335, -+Þ; 98 
AC oy | 5 Bc required, 
eee e, ES 


8 
This 


88 Oblique Plane Sailing. 
'This Cafe requires a double Operation, AB 33 5 


1. By the third Caſe to find the Angles. _AC 271 
2. By the firſt Caſe to find the Side required. "Sum Ie is 606 
bs Diff. is 64 


The firſt Operation. 
As the Sum of the Sides AB and AC 606 Miles - — Co. Ar. 7.217527 
To their Difference —— 6a — 1.806180 
So is the T. of half Sum of the Angles 82d. 40m —— 10. 800441 


To T. half their Difference 39d. 22m. 9.91 4148 
By which you will find the Angle ABC, to be 43d. zen. 


| : The be frog Operation. 

As 8. ABC 43d. 18m. — — Ar. 0.163791. 
To the Side AC 271 Miles kn — — 2.432969 
So is S. BAC 14d. 4om.—wa⁊ x - -.äĩäãù— 9.402465 
To the Side BC 100 Miles — — 12 C016 
The Angle at B is found to bs 43d. "hay: OY the Line AB lying 
Eaft and Weſt, the Courſe from C to B is Eaſt 43d. 18m. South, or South 
Eaſt 1d. 4am. Eaſterly; and the Diſtance 100 Miles. 


Ry Gunter, For the Angle at B. 
| The Extent from 606 Miles the Sum of the Sides, to 6s Miles the Dit. 
ference of the Sides, will reach from the Tangent of 82d. 40m. half the 
Sum of the unknown Angles ; to the Tangent of 39d. 22m. half their 
Difference, which being found, proceed according to former wa 
to find the Angle at B. 

Then the Extent from 8. 430. . 18m. the Angle at B, to 8. 14d. 40m. 
the Angle at A; will reach from 271 Miles the Side Ac, to 100 Mes, 5 
the Side BC, as aboye 

Thus much for ſailing by the Plane Chart ; which 2 of ſome Uſe in 
ſhort Voyages, and a good Foundation for further Improvement, we were 
not willing wholly to omit ; but nevertheleſs would adviſe all that take 
Charge of Ships never to content themſelves with the Uſe of the Plane 
| Chart only; being ſo apparently falſe in itſelf, and ſo unſafe for Practice; 
Nor are we under any Neceſſity to truſt to it, the Defe& thereof deing 
now ſufficiently ſupplied by Mr. I/right's True Chart, commonly called 
Mercator's, the a e and Uſe * which (both in fingle Queſtions 
and Traverſes) are large] treated of, and rendered as eaſy as the Plane 
Chart, in the Book all led Praflical Navigation, (and at this Time 
treated off by many others, ſold at the ſame Place) firſt ſet forth by Mr. 

Tr, Seller, and now Corrected and Reprinted for J. M o unf, and 

PAGE, on Tower -Hiles with many uſeful Addition? | 

4 


N RR. Abs a. SBI. A 


DIFFERENCE 


A large and very ou... 


T A B 


| 
? 


Latitude al Departure | 
1 

Min UTES and Tenth Parts, ; 

T 0 


* ry Degree and arg; Point 


or THE 


0 OM PAS 8 


F or the exact Working of a 


TRAVERSE 


4 O DO Iv, Flinte 82 3 Mo v Nr had 
Ba T. Pacs, 12 8 299 


7 Tall f Di 


unn. 


— 


Lat 
01.0 
oꝛ. o 
03.0 
O4 © 
O5. o 
06. o 


— = =» 
* | O7. o 


V cow le "we * 


* 
2 


103.0 


3 | 09.0] oo 


10.0 
11.0 
2.0 
130 
14.0. 


[15.9 


6116.0 


17.0 
8.0 
19.0 
20.0 


„ — _ — 
1 - 


FFERENCE 


] 


- I 4 P oi IR Deg. 
Dep | Lat j Dep 


—— „roi 


1 
* 
* 
\ 


” 
5 


O © con (6, 


7 67 . and DEPARTURE: | 
— en ern rarer nant 


4 . —— — FY 


95.9 03. 4 55 
03. 496.9 
03.4 : 
3.3% 
e e 2 
5 f 


. 2 ©, 77000 ue 06 Doe a dA” * + 


. 4 


n ww > 


Oo 


EY P 


| 


10 


ty 


© wo ll ww — 


— « 


kt 
* 


41 — 


y- 


24 


W W Þ Þ 
8 00 
80 © 00 


e 


do 009 do do 69 


eee 
22228 


2 A Table of D1 
nt | o Deg. 5 
oO. 1 
o. 2 


00,3 


oo. 5 


| 00.6 
o0. 7 


0.8 


©0.9 


91.1 
O1. 3 


OT. 


01.8 


. | þ 00.2 
9 oo. 3 


$ |. 5 _Veg-. 


* 
— 


00.4 


01. ol ©9. 


01.4 
901.5 


01.7 
01.9 


02.0 
oz. 1 


ERENCE 
| £ Point | 9 1 
7 1. 


oo. 1 
00.3 
00.4 
00.6 
BY 
ao.g| 
O1.0 
01.2 
01.3 
01.5 
o. 6 
01.8 
01.9 


02.2 


—ů— 


02.3 


4 | 02.5 


02.6 
02.8 
02.9 
03. 1 
03:2 


_— 
* 


[ WE WPI" 


ec 


W's 


EO „ wv +. 


—— 
% 


* 


LArrrupz and DEPARTURE. - 


Lat | 


$4:7 8. 
85˙5 


I Point 


DeP 


O5.O 
O5. 1 
05.2 


05.3 


05.6: 


O5. 7 
05.8 


06.0! 
06.1 
06.2 


| 


6 


50.7 
51.7 


5.9822 


Deg. 


Lat | Dep 


S393 
05. 4 
05.5 
05.6 


29:7] 23:7 
05-915 


06. o 
06.1 


7106.2 
06.3 


06. 5 
06. 6 
06.7 
06.8 


06.9 
07.0 
07.1 


6107.2 


97:3 


107.4 


97.7 
07.8 


07-9 


N. 


06.4 


07-5]: 
07.6] 72. 


o8.0 
6108.1 


1 


bigy- 


| 63:5 


87.1 


89.1 
90. 1 
91.1 
92.1 


93-1 
94.1 


95.1 


99.0 
Dep 


88.1 


96.1 


97.0 
98.0 


2 4 
1157-4 
560. 3 


9163.3 


6 
6 


Pd: 

50.4 
51.4 
52.4 
53-4 


5 5-4 
56.4 


58.4 
59-4 


61.3 
62.3 


64.3 
5˙ 
6. 
67. 
68. 
69.2 
70. 2 


71.2 
72. 2 


73.2: 
74.2 


73 
76.2 


77 
78.1 


3 
3 
3 
3 


95. o 


96.9 
97.9 
98.9 


96.0 


* „ 
4 roint, 


O7.5 
07.6 
07.8 
07.9 
o8.1 
08.2 
08.4 
08. 5 
08.7 


09.1 


Dep 


8.80 
08:9 


09.26 
09.4 


/ 


13,5 
13.6 
13.8 


14.1 
14.2 


14.5 


Dep 


Lat 


82 Deg, 74 Point 


14.4 


14.7] 


13.9 


_ 


— 


94 


I Tabe of Dir FERENCE 


| 


ya) 


K A A 218 Www Sa + w d as 


116 


ll 


10 De 8 
Lat 
01. o 
02.0 
03.0 
03.9 
04-9 
039 
06.9 
07+9 
o8.9 
09.8 
10.8 
11.8 
12.8 
13.8 
14.8 


Dep 
00.2 
©0.3 


=» < 


I! 
Lat | 
ol. o 
02.0 
02.9 
03.9 
04.9 
05.9 
06.9 
07.9 
08.8 
O9. 8 


10.8 


11.5 


12.8 


13.7 
14.7 
T5.7 
16.7 
17.7 
13.6 
19.6 
20.6 
21.6 
22.6 
23.6 
24.5 


2 5.5 
26.5 
27.5 
28.5 
29.4 
30.4 


31.4 


"Deg.| 


— — —— 


4 


Dep 


co. 2 ot. 


00.4 
ao. 6 
oo. 8 
01. o 


— — 


01.1 
r 
wy 
01.7 
01.9 
02. 1 
02.3 
02. 5 
02.7 
02.9 


03.1 
03.2 
03-4 
03.6 
0 3.8 
04.0 
04.2 
04.4 
O4. 6 
04.8 


o5. o 
05.2 
95.3 
05.5 
0547 


05.9 
06.1 


a. as AS 006 


1 Point 
Lat 


%% UC ———_ 


Lat Dep 
01. o 
oz. o 
02.9 


12 Deg. 


Dep 
00.2 
00.4 
oo. 6 
00.8 
01. o 


01.2 


01.7 
01.9 
02.1 


O2. 3 
02.5 
02.7 


7102.9 


03.1 
03-3 
03-5 
03.9 
04.2 
04.4 


104.6 


04.8 
o5. o 


05. 4 
05.6 


01.5 


* 


05.2 


. _— 


13 Deg. 


Lat 


OI, 01.0 
01.9 
02.9 
03.9 
924-9 
05.8 
06.8 
07.8 
08.8 
99.7 
10.7 


11.7 


Lat |Dep 


00.2 
00.4. 
00.7 
00.9 
01.1 


01.3 
01. 6 
01.8 
o2. o 
02.2 


02.5 
02.7 
02.9 
03. 1 


9121.3 
. [2243 


14 Deg 5 


Lat 
01. o 
01.9 
02.9 
03.90 
24.9 
05.8 
06.3 
07.8 
08.7 0 
— 2 
17 
11.6 
12. 6 
13.6 
14.6 
15. 5 
1 6. 5 
17.5 
18.4 
20. 4 


© © © 
© UW > 


03.9 
04.1 
04.4 
04.6] 
04.8 
05.1 
05.3 
05.6 
05.8 
06.0 
ob. 3 
26.206. 5 
27.206. 8 
28. 107. o 
29.107. 3 
30. 107.5 
31.0007. 7 

08.0 


| 32.0 
33. [od. 2 


2323 
24.3 
25.2 


— 
O 


0 


O 00 o:wnibas 8 44 [1 


34-0108. 5 
08.7 
09.0 
09.2 f 
09.4 
09.7 
09.9 
I0.2 
10.4 
10.6 


10.9 
11.1 
11.4 
11. 6 


34-9 
3.549 
36.9 
37-8 
38.8 


39-8 
40.8 
41.7 
42.7 
437 


44.6 
6 
6 
by 


Lat 
S Points | 


Of LATiTuDE and DEPARTU 


E. 


Lat 


50 2 
51.2 
52.2 
53.2 
12 
35.1 
$6.1 
37-1 
$8.1 
59 1 
60.1 
61.1 
62,0 
63.0 
64.0 
650 
66.0 
67.0 


10 Peg. 


Dep. 
Do 
o89 
og © 
09.2 
09-4 
99% 
09.7 
09.9 


111 


10.4 
10.4 
10.6 
108 
10.9 
11.1 


1 Point 
Dep 


Lat 
50 0 


51. o 
52 0 


53.0 


$39 
$49 
55.9 
56 9 
57.9 


58.8 


Dep 


10,0 
10. 
10.3 
10.5 
10.7 


Lat 


Lat 


49-9 
$0.9 
518 


FACT — 1 
7 Points 


N Dep 


12.1 


612.9 


12 Deg. q 


10.6 
10.8 
11.0 


I 1.6 
11.8 


123 
12.5 


12.7 
13.1 
13.5 


13-7 
13-9 


11.2 


1343} 


| 


W 
＋ 


88 82882282182 


— 


c 


* 


, 


l 


1 
= 


f 


5d 


A 
- 


„ — 


_—  — 


* 


_— 


| Vid), 


I” 


$ hn 2mnlf Kong eB 4 a | 
OG ww ovin 0 oOo Gin Þ wu » = 


0 vw 
82 


284 88 © 
0 


"2 Table of Bir rA er 


15 Deg. 


Lat | 
01.0 
Q1.9 
oz. 
03.9 
04.8 
05.8 
06.8 
07.7 
08,7 
09.7 
10.6 


Dep 
80.3 
00.5 
oo. 8 
01. o 
01.3 


01.5 
01.8 
o2.1 
o2. 3 
O2. 6 


02.8 


03.1 


03.4 
03.6 
22 
04.1 
04.4 


04.7 


4.9 
05.2 


05.4 


7 


06.0 
06.2 
C6. 5 


06.7 
7. o 
07.2 
07.5 
7.8 
08.0 
08.3 
c8.5 
08.8 


09.1 |: 


09.3 
09.6 


09.8 | 


10.1 
10.4 


10. 6 


7 N 
19 829 


Lat 
01.0 
01.9 
02.9 


5 . „ 0b 


I'D N NF » 
n 
WwOW O 0 


2 
9 d 


00 
UW NN mM 
- © = 
WI ww 


16 Deg. 


Dep 
OO. 3 
00.6 
00.8 
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19 Deg oint 28 Deg. |21 Deg. 22 Deg. 2 Points oh 
= [Lat |Dep| Lat [Dep Lat Dep Lat (Dep |Lat Dep Lat | Dep _ 
wa 00.9 00.3|00.9| 00.3 oo. 00.9 00.3 | 00.9 j00.4 [00.9 [00.4 |00.9]00.4 | 1 
| 2 |01.9|00.7|01.9|00.7 of. 900.7 [01.9| 00.7 ol. 9 [00,7 01. 8[oo0.8 2 
| 3 [02.8 01.0|-2.8|01.9|02.8|01.0[02.8|0I.1102.8 [of. 1 02.8] O1.1 3 
403.801.303.801. 3 3.801.463.7014 03.701. 503.701.504 
36647 . ez L %% | 51 
"6105-7 02.0 03.6 o2. 0 [Oo5. 6 oz. 105. 602. 105. 602.205. 502.34 6 
706.6 O. 300. 602. 4 ob. 6 Bier a 06.502. 506.502.606. 502.7 7 
8 [o. 6 oa. 60. 5 02.7 [of. 502. 7 [o. 52.90%. 403.07. 403.1 8 
9 ſo8. 502.9 08.5 03.0 08. 5 oz. 108.403. 208.303.498.303. 4 9 
109.832.484 24 8423 8.2382 1 
11 10.403. 6 10.403.710. 303. 810.303. 9 10. 204. 110. 2 04.2 11 
12 11.303.911. 304.011. 304. 111.204.311. 104.511. 104.6 12 
13 12.304.212. 2 04.412. 204.4 12.2 04. 712. 104.9 12. 005. 0 13 
1413.2 [04.6] 13.204.713. 2 04.813.195. 013.005. 2 12.905. 4 14 
15 14.294.914. 14-1 14.1 8-114. 5.4 13.9 05.6 13-9 05:7 25 
16 15.1005. 2 15. 105. 415. 005. 514.905. 714.806. o 14.8 06.1 16 
1716. 1005. 5 16.005. 716.005. 815.9 06. 115.806.415. 06.5 12 
1817.0 05.9 16.906. 116.9 06.2 16.8 [06.5 16.7 06.7 16.6 [06.9 | 18 
19 18.0 06.2 17.9 06.4 17.9 06.5 17.7 [06.8 17.6107. 117.607.319 
2018.9 06. 5 18.8 06.7 18.8 06.8 18,7 [07,2 18.5] 07.5 18.5107.7 20 
2119.9 06.8 19.807. 119.7 07. 219.6 Ae 19.50.9194 8.021 
22 20.80%. 2 20.70). 420. 207. 5 20. 507.9 20.408. 220. 3. 08.4 | 22 
23 |21.707-5]|21.7| 07-7 21.01 07.9 21.5 08.221. 308.621.208.823 
2422 7 [O. 822.608. 122.608.222.408. 6 22. 309.022.209.224 
2364 [ 2 03.4 4 1133-3 [09:9 [23:21 09:4 [23:1109:6 2 
26 24.6 08.5 24.5 08.8 24.4 08.9 |.24.3 09.324. 109.7 24. 009.9 26 
| 27 25.508.825. 409.1[25.4 09:2 25.209.725. 0 10,1 24.9; 10. 2 27 
28 26.09. T 26.4009. 4 25.2 09.6.6. 1 10.0 26.0 10.5 25.910.728 
29 22.409.425. 309.827.409.902. 10.4 26.9] 70.9 26.811.129 
30 28.4 og. 8 2 2 | 10.1 [28,2 19.3.1123.0|10,8.}27.8] T1. 2 27.211.530 
— 1 | : — km I .z- — — — 
31 29.3101 29.2 10.4 29.1 10.6. Fg 11. 128.7 11.6|28.6]11.9| 31| 
2 [30-3] 10.4 30.1 | 10.8 |30.I | 10.9. 9g 11.529. 7 12.0 29.6 12.3 32 
3331.2 10.7 31.111. 131.00 11. 3 38.8 f. 830,6 12.430. 512.6 33 
34.32.1111 32.011. 531.9 11.6 31.7 12.2 31.5 12.7 |31.4]13-0| 34 
35 [33:3] 12-4| 33:0| 11-8 | 32.9 12 | 32.7 |12:5132.5|13-1|32.3[13-4| 35 
| 36134:9] 11.7] 33-9] 12.1 |33.$|12-3133.6\12.9133.4|13-5|33-3113-8| 36} 
| 37 [35-0] 22.0] 34.3 12.5 34.8 12.7 | 34.5 [13.3 | 34-3] 13-9 34.2142 37 | 
38 [35-9] 12.4] 35.8|12.8 [35.7 123-0] 35:5|13.635.2] 14-2|35.1114:5 | 38| 
39 30.9 12.7 36.7 13.1 36.6 13.3 36.4 14.0 36.2 14.6 36.0 14.9 | 39 
40 [37:81 13-0] 22 . 23:7 | 37:3|14-3 [37:1 15:0 |37:0[15-3| 49 
. 4x [38.8] 13.3] 38.6 13.8 38.5 14-0 | 38.3 14.7 38.0] 15. 437.915.741 
42 [39-7] 13-7 | 39.5 14-14 39-5| 14-4 39.2 15.138.915.7 38.816.142 
43 [49-7] 14.0 40˙5 14. 5 40.4 14-7 [40.1|15.4|39.9] 16.1] 39.7|16.5| 43 
| 44 [41.6 14.31 41.4 | 14-8 |41.3|15-0]41.1|[15.8140.8] 16.5 49.7, 16.8 | 44 
45 [42:5] 14:7] 42:425-2 [42:3 15:4 [42.0 26 4 169 [41.6117-2 | 45 
4643.5 15.0 43.3 15. 543.2 15.7 42.916.542. 717.2 42.5 17.6 46 
| 47 144-4] 15-3] 44-2|15.8 | 44.2] 16.1143.9116.8[43.6|17.6|43.4]18.0 | 47| 
43 [45-4] 15.6 45.2 16.245. 116.444.817.244. 5 18.0|44:3|18:4 | 48 
49 [46.3] 16.0 46. 1 16.5 | 46.0 16. 8145.7] 17.6 45.40 18.4 45.3 18.8 49 
3 22. 47:2 [26.8 223 47 222088. 18.7 2. 22.185 
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24 Point 29 Deg. 30 Deg. 24 Point 31 Peg. 
Lat Dep, Lat Lat Dep Dep | Lat Dep = 
00,9 00,9 00,9 | 00,5 00,5 [00,9 [00,5] 1 
01, 8 01,7 01,701, o 01,001, 7 o,o] 2 
02,6 02,6 O2, 601, 5 01,5 [02,6 01,5 3 
35,35 355 9355 24,0 2,103, 402,1 44 
O44 OE 049312225 02,6 19443 [02,6] 5| 
08,3 | 05,2 95,2 03,0 03,105, 1 [o3, 1 6 
06, 2 06,1 06, 103, 5 03, 606, o 03,0] 7 
0751 07,0 06,9] 04,0 04,1 06,9 [04,1 3 
07,9 0779 07,804, 5 04.607, 7 [04,6 9 
08,8 104,7| 98,7 422 8 88 1 
09,7 09, 6 09,505, 5 05,709, 405, 11 
10, 6 10, 5 10,4 | 06,0 06,2 | 10, 306,2 12 
11,5 11,4 11,306, 5 06, 711,1 06,7 13 
12,3 12,2 12,107, o 97,2 12,0 o, 214 
222 232% 232212725 2727 | 2229 [9757 | 15 
14,1 14,0 13,908, 08, 213, 7 [08,2 | 16 
15,0 14,9 14,7 [08,5 08,714, 008,8 17 
15,9 I5,7 15,6|09,0 09,3154 [09,3 | 18 
16,8 16,6 16,5 09, 5 09,816, 309,8 19 
17,6 894/2822223 | 19,0 | 17,2 [10,3 | 1752 [10,3] 20 
18,5 I 3,4 18,2 | 10,5 10,8 | 18,0 10,8 21 
19,4 19,2 19,11, 0 11,318, 9 11,3 22 
20, 3 20,1 19,9 11,5 11,8 19,7 11,8 23 
21,2 21,0 20,8 | 12,0 12,3 |20,6 [12,3| 24 
22 2125222 12472146 | 12151214] 12-9 224 [12,9 | 25 
22,9 22,7 22,5 13,0 13,422,313, 4 26 
23,8 23,6 2354135 13,9 23,113,927 
24.7 24,5 13,624,214, o 14,424, 0 14, 428 
25,6 25,4 25,1 14,5 14,9 24,9 14,9 29 
26,5 1 4 25 [15,9 2 474 30 
2772 27,1 26,8 15,5 15,9 26,616,031 
28,2 28,0 27,7 | 16,0 16,4 [27,4 |16,5| 32 
29,1 28,9 28,6 16,5 17,028,317, 0 33 
30,0 2977 29,4 | 17,0 17,5 [29,117,534 
31,7 31,5 31,2 | 18,0 18,5 |30,9|18,5| 36 
| 32,6 32,4 32,0 | 18,5 I9,0 | 31,7 |19,1] 37 
33-5 33-2 32,9 | 19,0 19,5 |32,6119,6|-38 
34,4 3451 33,8 19,5 20,0 33,420,139 
3593 35:9] 19:4 [34-6 | 20:0 34325 | 34,3[20,6 | 40 
36,2 3579 3555120,5 21,1 |35S,1121,1| 41 
3770 36,7 36,421, o 21,6 36,021,642 
37:9 3776 37,2 |21,5 22,1|36,9|22,1| 43 
38,8 38,5 38,1122,037,7 22,6377 22,7 44 
2922 222 | 39:4] 32 2228 3826/2728283 45 
40,6 40,2 39,8 | 23,0 23,6 | 39,4|23,7 | 46 
41,4 41,1 40,7 235 24,240, 3 24,2 | 47 
42,3 42,0 41,6| 24,0 24,7 41, 124,7 48 
43,2 42,9 42,4 245 25,2 42,0 25,2 49 
44-1 224 242 4229 2597 42 222 
[Pep Dep Dep| Lat Lat | De; Il Lat = 
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The Uſe and Explanation of the Table of Difference of 
1 Latitude and Departure. 5 


HIS is a Table larger and better contriv'd than any of this Nature 
1 yet extant, it gives the Difference of Latitude and Departure in Mi- 
nutes and Tenths, to any Diſtance not exceeding 100 Miles, and to every 
Degree and Quarter Point of the Compaſs; and may be uſed te a greater 
; Diflance being taken out at twice or thrice, according to the Quantity of 
- the Diſtance, as ſhall be ſhewn in the U fe. 
The Courſe ſtands at the Head and Foot of the Table, to every Degree 
and Quarter Point of the Compaſs; at the Head it begins at 1 deg. ſo 2 
deg. { Point, &c. encreafing to 45 deg. or 4 Points. At the Foot it begins 
at 45 deg. or 4 Points, ſo 46 deg. 47 deg. 41 Points, &c. encreafing back - 
wards to 90 deg. or 8 Points. The Diſtance ſtands in the two outmoſt 
Columns under the Title Dit. which on the Left-hand Page begins at 1 
and runs to 50; on the Right-hand Page it begins at 51, and runs to 100, 
the Difference of Latitude and Departure ſtands under the Courſe at the 
Head, and over it at the Foot of the Table. TT 


The Uſe of te TABLE. 


This Table is very uſeful in Navigation, eſpecially in working a Traverſe, 
Example x. The Courſe and Diftance given, to find the Difference of 
Latitude and Departure by the Table. Re 
| Suppoſe a Ship fails NNE. 3 quarters E. 95 Miles, the Difference of 
Latitude and Departure are required. ET 
On the Right-hand Page (becauſe the Diſtance is above 50) and at the Top 
(becauſe it is leſs than 4 Points) look for 2 4 Points, which is the Courſe ; 
under which, and againſt 95 the Diſtance, and under the Title Lat. ſtands 


81.5, which is 81 min. ++ the Difference of Latitude, and under the Title 


Dep. ſtands 48.8, which is 48 min. 18 the Departure required? g 
Example 2. Suppoſe a Ship ſails South 56 deg. Weſterly 48 Miles, the 
Difference of Latitude and Departure required? Feb op: | 
Oa the Left-hand Page (becaufe the Diftance is leſs than 50) and at 
the Bottom (becauſe it is more than 45d.) look for 56d. the Courſe ; over 
which, and againſt 48 the Diſtance, over the Title Lat. ſtands 26.8, that 
is 26 min. ;£ the Difference of Latitude; and over the Title Dep. ſtands 
39-8, that is 39 min. +5 the Departure C | 
Example 3. Suppoſe a Ship ſails North Weſt by North 1'60 Miles, the 
Difference of Latitude and Departure are required by the Table? | 
On the K Page at the Top, look for 3 Points the Courſe. Now 
becauſe the Table goes to but 100, take for 100 firſt; therefore under 3 
Points, and againſt 100, under the Title Lat. ſtands 83.1, that is 83 min. 
rt the Difference of Latitude; and under the Title Dep. ſtnads 55:6 


The U of the Table, | 111 


£ that is 55 min. 6 tenths the Departure; then for 60 under 3 Points, againſt 
| 60 under the Title Lat. ſtands 49.9, that is 49 min. 9 tenths the Difference 

of Latitude, and under the Title Dep, ſtands 33-3 that is 33 min. 3 tenths 

. the Departure, then add the Difference of Latitude and Departure ſor 60, 

4 to the Difference of Latitude and Departure for 100, the Sum is 1 33 min, 

7 the Difference of Latitude, and 88.9 tenths, the Departure required. 

. ff This Table js alſo uſeful in the Reſolution of the reſt of the Problems 

* of Plane Sailing, which for Brevity- ſake are omitted here, being taught at 
large in the laſt Edition of Practical Navigation; but the general Uſe of 

Fit is in the exact Working of a Traverf. s 1 8 85 

| | Example 1. Suppoſe a Ship bound to a certain Port, fails S. E. by 8. 

| 49 min. then ESE. half E. 52 min. then E. by N. half E. 62 min. then 

. SSW. half W. 57 min, then S. half E. 39 min. to find the Difference of 

 { Latitude and Departure the Ship hath made. | 


Set down the ſeveral Courſes and Diſtances, firſt allowing for Lee-way, 
| if any; then proceed to look out the Difference of Latitude and Depar- 
LO] ture for each Courſe and Diftance (by the DireRions before giyen) in the 
(| Table, placing them in their proper Columns, (vis.) If the Courſe be 
Northerly, the Difference of Latitude muſt be put in the North Column; 
if Southerly in the South Column; if the Departure be Eaſterly it muſt be 
put in the Eaſt Column; if Weſterly in the Weſt Column, as was before 
directed: Then having framed the Table, add up the Columns of Diffe- 
rence of Latitude and Departure, and ſubtra& the leſſer Difference of La- 
titude and Departure from the greater, the Remainder is the general Diffe- 
rence of Latitude and Departure, %% 


De TABL. E. 


OBD of Lat.| Departure The general Diff. of Lat. is 
4 North, South Effe 138.8 tenths S. the Dep. 115.5 
Courſes. T North South Eoft Pref 4 E. then to find the Cob 

| 5 8 : 2% and Diſtance, find the, Lat. and 
— 2 — — — — Dep. in their proper Columns, 
8. E, by 8. 49 [40-7 [27-2] | but the Tables not extending ſo 
IESE. half E.|52| 15.1 149-7 | | far, I take half of each, 512. half 
E. by N. : E. 62 6.11 61.7 the Diff. of Lat. 69.4. and half 
8. S. W. W. 26.9 the Dep. 57.7, the neareſt to 
S. half E. 0} which, in the Columns of Lat, 

i (NES and Dep. in the Trayerſe Table 
LI 26.9] is 69.6 and 57.1, oyer which at 
— | the Top I find 3+ Point for the 
1 5 I Courſe South Eaſterly, or South 
F I Eaſt half South, and in the Co- 
oma of Dit: 90, which doubled (becauſe I took half the two Numbers) 


. Fun 


| 


* : 
8 K FI. — — —— —— —— ———— — 


—_ 


1 Te De the Table, 
Example 2. The Courſe given in Degrees, which often happens, by 
reaſon of Allowance. for the Variation of the Compaſs, and in the like 
Caſes. TG | 2 d | 8 EN. . 
Suppoſe a Ship bound to a certain Port, fails 65 Miles North, 34 deg- 
Weſterly. Then 56 Miles North, 67 deg. Weſterly. Then 48 Miles 
South 78 deg. Weſterly, Then 54 Miles North, 23 deg. Eaſterly. 

Then 36 Miles North, 6 deg. Eaſterly, the Difference of Latitude and 
Departure are required) 2 e "Bi 


ad * 


9 D Doorn | 


8 


4 * 


TIES | O North. | South Eaſt Weſt | 
1 1s 3106-2504: 4: " Bk 
re nt, PE; Eb Sed CF Iu general Dif- 
I, FT —_ T7 face of: Lajtude 
wo 45 651 53.9 F 4. WIE & 151.3 North, the 
B I 2,72] Departure 109 9 
(Es 1 4 2601; 1 0! Weſt. The Courſe 
+4 5 ” = A kj I and Diſtance is found 
| | 3 35-8. | 03%} © | in the laſt Exam 
EEE 
19 CCC 
151. 15 | | 109.9 : 


But if you would keep a Reckoning both in Latitude and Longitudes 
you may alſo find the Difference of Longitude by the Traverſe Table, 
(according to Middle Latitude Sailing) thus, find the Complement of 
Middle Latitude in the Degrees, at the Top or Bottom of the Table, 
and under or above that in the Column of Departure, find yourDeparture, 
and right apainſt that in the Column of Diſtance, you have the Difference 
of Longitude; if your Departure is too large for the Table, take one-half 
or one-third thereof, and proceed as before. Wo OR 
Example. Suppoſe in the laſt Inſtance of a Traverſe, the Ship hath ſailed 
from Latitude 50 deg. oo min. North, then becauſe the Difference of 
Latitude is 151 min. or 2deg. 31 min. the Latitude come to is 52 deg. 
31 min. and conſequently the Middle Latitude is 51 deg. 16 min. it's 
Complement 38 deg. 44 min. which being neareſt 39 deg. I look for 3. 
at the Head of the Table, and under it in the Column of Dep. I loo 
for the Departure 110, but the Table not-proceeding ſo far, I take its 
half, viz. 55, the neareſt to which in the Table, is; 54.7 (being leſs) 
_ againſt which, in the Column of Diſtance is 87, which doybled-(becauſe 
Itook half the Departure) the Sum 174 min, or 2d. 54 min: is the Difference 


of 


) 
FE 
| 
- 


Aſftronomic Definitions. 113 
Longitude required, which is ſufficiently exact for common Practice, only 


I would adviſe all Perſons for avoiding as much as poſſible any Error, that 
every Time the Reckoning is corrected by an Obſervation, the Longitude 


be alſo corrected according to Mercator's Sailing, as you are taught in the 
laſt Edition of Practical Navigation. 5 | 


— 


Some neceſſary Aſtronomic Definitions. 


HE Poles of the Equinoctial (commonly called the Poles of the World) 

1 are two fixed Points in the Heavens, oppoſite one to the other; the one 

viſible to us, called the North Pole, marked with the Letters N. P; the other 
not viſible to us, called the South Pole, marked with S. P. 

The Axis of the World is a Line imagined to paſs from Pole to Pole, 

about which is performed the diurnal * as the Line, NP, A, 8 


Me 


Aſtronomic Definitions. 
The Equinoial is a great Circle go deg. diſtant from the Poles of the 
World, and divides the Globe into the North and South Hemiſpheres; it 
is noted by the Letters EA TM n 
The Ecliptic is a great Circle interſecting the Equinoctial in two oppoſite 
Points, the beginning of Aries, and the beginning of Libra, and makes an 
Angle there with of 23 deg. 29 min. It is divided into 12 equal Parts, called 


Signs, each containing 38 deg. which are as follow. 


Aries Libra 2 
Taurus 8 Scorpio m 
Cemini IN. called } Sagittarius called 


Cancer 5 Northern Signs. 
ee C 


Capricornus vs 
B 
a Virgo we ) 


Aquarius #R® 


Piſces 1 


The Ecliptic is noted by the Characters of the 12 Signs as above. 
The Poles of the Ecliptic are two Points 23d. 29m. from the Poles of 
the Equincctial, repreſented by G and D. ͤ;ðX”ͥÿZ) 

The Zodiac is a Zone, having about 8 deg. in Breadth on either Side 
of the Ecliptic, and limits the Latitude of the Planets in their Revolutions. 
The Meridians te great Circles interſecting each other in the Poles of the 
World, and cutting the EquinoCtial at Right-angles, as . 

The Tropics are two ſmall Circles 23d. 29m. diſtant from the Equinoctial, 
being parallel thereto, and limit the Sun's greateſt Declination ; the North 
Tropic being marked with C, called the Tropic of Cancer, the South 
Tropic is called the Tropic of Capricorn, and marked with B vs. 

| Phe Polar Circles are two ſmall Circles 23d. 29m. from each Pole of the 
World, being parallel to the EquinoRial, as FeG and De . 

The Zenith is an imaginary Point in the Heavens directly over our Heads, 
viz. god: diſtant from the Horizon, as Z. — ds 8 
The Nadir is the Point diametrically oppoſite to the Zenith, as N. 

The Azimuths are great Circles interſecting each other in the Zenith and 
Nadir, and cutting the Horizon at Right- angles, as Z S N. 

The Horizon is a great Circle god. diſtant f rom the Zenith and Nadir, and 
divides the World into the viſible and inviſible Hemiſpheres, as HA O. 
The Meridian of a Place, is that Meridian that paſſeth by the Zenith 
and the Nadir, of the ſaid Place, and is repreſented by the Circle 
ZNPOQNSPHAZ. 3 125 „„ 

Parallels of Altitude or Almicanters, are ſmall Circles parallel to the 
Horizon; imagined to paſs through any Degree of Altitude, between the 
Horizon and the Zenith, as alt. | 1 3 

Parallels of Declination or Latitude, are ſmall Cireles parallel to the Equi- 
noctial, and are called Parallels of Declination, with reſpect to the Heavens, 

and Parallels of Latitude reſpecting the Earth, as S RC. 


Southern Signs. 


— 


Circles 


. To S. Lun's preſent Declination 23d. gm. North 
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Circles of the Longitude in the Heavens, are great Circles interſecting each 
other in the Poles of the Ecliptic, and cutting, the Ecliptic at right rr 
as G, O, D. 

Parallels of d in the Heavens, are ſmall Circles parallel to the- 


Ecki iptic. 


The Latitude of a Star is an Arch of a Circle of Longitude contained 


between the Center of the Star and the Ecliptic, and is accounted either 
Northerly or Southerly, 


The Longitude of a Star is an Arch of the Ecliptic, renal beten 


a Circle of Longitude paſſing by the Star, and the beginning of Aries, and is 


accounted according to the Order of the Signs. 
The Declination of the Sun or Star is an Arch of the Meridian ont 


between the Center of the Sun or Star, and the Equinoctial, and is accounted 
either Noriherly or Southerly. | 


The Right Aſcenſion is that Degree and Minute of the Equinoctial that 
comes to the Meridian with the Center of the Sun or Star. 

Obligue Aſcenſion is the Degree and Minute of the Equinoctial that nech 
with the Center of the Sun or Star, in an Oblique Sphere. 

Obligue Deſcenſion is the Degree and Minute of ho Equinoctial that ſets 


with the Center of the Sun or Star, in an Oblique Sphere. 


Aſcenſional Difference is an Arch of the EquinoCtial, contained Weib 


| the Right and Oblique Deſcenſion or Aſcenſion, or it is the Difference of 


the Time between the Sun-riſing or ſetting, and fix o'Clock. 
The Amplitude is an Arch of the Horizon, being the Diſtance of the Ri- 


ſing or Setting of the Sun or Star from the Eaft or Weſt, and is accounted * 
either Northetly or Southerly. 


The Latitude of a Place is the Height of the Pole a the Horizon. or 
the Diſtance between the Zenith and the Equinoctial. 

| Longitude on the Earth, is an Arch of the Equator contained between the 
Moridian of the Place where the Longitude is aſſigned to begin, and the Me- 
ridian of any other Place, and is accounted either Eaſterly or Weſterly. 
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PROBLEM L 


5 3 H E Sun's Place and greateſt D-clination given, to find it's preſent 
Declination. - | 
ExamPle. 
Suppo! e the Sun's Place to be 20d. zom. in Gemini, *the 3 Decli- 
Nation is 23d, 29m. it is required to find the preſent Veclination. 


The Operation by the N 


As Radius — —— s Ac. oo 
Is to S. Sun's greateſt Declination 23d. 20m. _q.600409 
S0 is S. Sun's Longitude 80d. 30m. from Aries —— 9 994003 


—— 19-5944 12 
F 2 By 


* 4 

*; * 

- wad 
_—x 
_ 8 

_ 
3 
1 

= 


et 4, wn 
_—_ — | 
e , * 
7 F . © 
| 1 1 6 | 


rename Problems. 


| By 7 
The Extent * Radius S. god. to 8. 23d. 29m. will reach from 8. god. 
zom. to the S. 23d. 9m. the Sun's Declin. N. becauſe in a Northern Sign. 
Note, The Sun's Longitude is reckoned from the next Equinoctial Point; 
therefore if the Sun be in Aries, Taurus, Gemini, Capricornus, Aquarius or 
Piſces, the Longitude is accounted from Aries, but if in Cancer, Leo, Virgo, 


Libra, Scorpio, Sagittarius, it is accounted from Libra. 


Aries, Taurus, Gemini, Cancer, Leo, Virgo, are called Northern Signs, 
Libra, Scorpio, Sagittarius, Capricornus, Aquarius and Piſces, are called 


Southern Signs. Conſequently, if the Sun's Place be in any of the firſt fix 


Signs, the Declination 1s North ; but If 1 in any of the latter ſix, the Decli- 


"PE OK 3 | 
The Sun's greateſt Declin. and preſent Declin. given, to find his Place. 
The Sun's greateſt Declination is 23d. 29m. and preſent Declination i is 
18d. yon: North increaſing, the Sun's Place required: 


By the Logarithms. 


nation is South. 


As the S. of the Sun's greateſt Declination 23d. 29m. ——— 9. 600409 


To the Radius eee 000000 
So is the Sine of the preſent Declination 18d. 3om. North. q.501476 
To the Sine of the Sun's Longitude 52d. 46m. —— 9.901067 


That is one Sign (30d. making a Sign) and 22d. 46m. 3 Aries, be- 
eauſe the Declination is North and 5 that is 22d. 46m. of Taurus; 


1 


but if the Declination had been North decreaſing, it muſt have been accounted 


from Libra, and then it would have been 7d. 14m. in Leo. 


By Gunter, 
The Extent of the Compaſſes Trom the Sine 23d.-29m. the greateſt Decli- 


nation to Radius, S. god. will reach from S. 18d. 3om. the Sun's point 
Declination, to 52d. 46m. the Sun's Longitude as above. 


PR OB, II. 
The Sun's place and greateſt Declination given to find the Right e 


Example. 


The Sun's Place 10d. zom. in Aquartus, the Right Aſcenſion i is required. 
The Operation by the Logarithms. 


As Radius — — — — — — lo. ooοο 
To the Tangent of the Sun's Longitude from Aries 49d. 30m. 10.0508 501 
So is the S. c. of the greateſt Declination 23d. 29m. — 9.902453 


'To the Langent of the Sun's Right Aſcenſion 47d. 2m, WE. 10.050954 


By Gunter. 5 
The Extent from Radius S. god. to S.c. of the greateſt Declination 699. 
41m. will reach from Tangent Sun's Longitude from Aries 49d. zom. to 


Nate, 


the Tang ent of the Right Aſcenſion 47d. C2m. required, 


' 
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Note, This Proportion gives the Sun's Right Aſcenſion from the next 
Equinoctial Point; but it ought to be accouted from Aries according to the 
Order and Succeſſion of the Signs, and therefore in this Caſe 47d. 2m. ſub- 

tracted from 360d. (becauſe the Sun is in the 4th Quarter of the Keliptic, or 
South CN gives 312d. 58m, the Right Aſcenſion from Aries. 


Pp R O B. IV. 


The Latitude of a Place, and the Sun's Declination given, to find the 
Sun 8 Amine. 1 


Example. 


The Latitude 51d. 32m. North, and the Sun's Declination 15d. 20m. 
North, what is the Amplitude? 


The Operation by the Logarithms. 
As S. c. of the Latitude 51d, 32m. SI Gn Mb ops the 793832 


To Radius ——————— —_— I. 2.000000 

So is the 8. of the Declination 15d. 20m. Nenn — 9.422318 

To the 8. of the Sun's Amplitude 25d, OM, —————— 9. — | 
By Gunter, T 


The Extent from the S. c. of he Latitude 389. 23m. to the $ Sine of the 
Declinatien 15d. 20m. North, will reach from Radius s. god. to S. 25d. 
qm the Sun's Amplitude North, as above. 

Note, If the Declination be North, the Amplitude is North, and if the 
Declination be South, the Amplitude 3 is alſo South. 


p ROB. V. 


The Latitude of a Place, and the Sun' ene given, to find the 
Aſcenſional Difference. 


Example. 
Suppoſe in the Latitude 51d. 32m. North, the Sun's Declination i is 10d. 
45m: North, and the Aſcenſional Difference required. 


The Operation by the Logarithms. 
As Tangent Complement of the Latitude 51d. 32m. ——— 9.900086 
To Radius ⁊xĩé⸗ðükð—2:u 0.000000 
So is the Tangent of the Sun's Declination 10d. 45m. ——— 9.278424 


To the Sine of the Aſcenſional Difference 13d. 49m. —— —— 9.378338 


By Gunter. 
| The Extent from Tangent 38d. 28m. (the Complement of Latitude) to 
Tangent 10d. 45m. the Sun's Declination; will reach from Radius S. god. 
to S. 13d. 49m. the Sun's Aſcenſional Difference as above. 


PRO B. 


Fun ſetteth & OI 50 ( 16 03 52 | Y Day. 
— — { doubled 1s length of ted 
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8. VI. 


To find the Oblique Aſcenſion and Deſcenſion. 

Firſt, Find the Alcenſions! Difference by the Fifth Problem. 

Secondly, The Right Aſcenſion by the Third Probleme 

When the Latitude and Sun's Declination are both North or both South, 
the Aſcenſional Difference ſubtracted from the Right Aſcenſion, gives the 


Oblique Aſcenſion, and added thereto, gives the Oblique Deſcenſion; but 


when one is North and the other South, the Aſcenſional Difference added 
to the Right Aſcenfion, gives the Oblique Aſcenſion, and ſubtracted gives 


the. Oblique Deſcenſion. 


©: Note, That if che Aſcenſional Difference exceed the Right Aſcenſion, 
add to the Right Aſcenſion 360 Degrees, then ſubtract the Aſcenſional 


Difference therefrom: 


Or, if both being added together exceed 360 Degrees, the Exceſs 1 
Gan ique Aſcenſion or Deſcenhion. 


' _PROB. vn. 
To find the Time of the Sun” s Riſing and Setting, and Length of the 


Day or Night. 


Find the Aſcenſional Difference by the Fifth Problem, which convert into 


Hours and Minutes of Time, accounting for 15 Degrees of the Equinoctial 


one Hour, and for every Degree 4 Minutes of Time, and for every 15 Mi- 


8 of the EquinoCtial 1 Minute of Time. 


If the Latitude and Sun's Declination are both North or both South, 


5 5 Aſcenſional Difference added to fix Hours, gives the Time of Sun-ſet- 
ing; and ſubtracted is the Time of Sun-rifing. 


2. But if one be North and the other South, then the Aſcenſional Di fe 
rence added, gives the Time of Sun-riſing; and ſubtracted 1s the Time of 


ſetting. 


The Time of Sun-ſetting doubled, gives the Length of the Day; the 
Time of Sun-riſing doubled; is the Le -nvth of the Night. 


Eau. 
1 Latitude 51d. 32m. North, ſuppoſe the Sun's Declination 21d. 57m. 


F the Aſentional Difference i is Zed. 29m. which reduced in J“ ime is 


H M. S. 
2 01 56 
6 oO oo H. M. 8. 


Sun riſc:h — 58 04 - 07 56 08 


| find the Azimuth. 


Line of verſed Sines) which is the Azimuth required, Example 
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The Latitude of a Place, the Sun's Altitude and Declination given, to 


. 
Take the Complement of the Altitude, the Compl. of the Latitude, and 


the Compl. of the Declination, add them together, and take the half Sum; 


ſubtract the Compl. of the Declination from the half Sum, and take the 


| Remainder; then ſet down the Compl. Arithmetical of the Sines of the 


Compl. Altitude, and Compl. Latitude, and thereto add the Sines of the 


half Sum and Remainder; half the Sum of theſe four Logarithms is the 


S.c. of halt the Azimuth required. 27 25 ; 
Note, If the Declination be South in North Latitude, or North in South 
Latitude, inſtead of taking the Complement of the Declination to god. 


| you muſt add go Degrees thereto, and then proceed as before, 


7 5 | Example T. „5 
In the Latitude 51d. 32m. North, the Sun's Declination is 20d. 30m. 
North, his Alticude 47d. 30m. and his Azimuth from the North required. 


The Operation by the Logarithms. 


d. m. | | „ 
42: 30 Compl. Altitude A.M. ———— 8. Co. Ar. — 0.170317 
38 : 28 Compl. Latitude North - 8. Co. Ar, — 0.206168 


69 : 30 Compl. Declination N. or Sun's Diſtance from the Pole. 

4 50: 28 Sum 
5 75 14 Half Sum — — — S. — 9.985414 
5 : 44 Exceſs of the Half Sum above c. Det. S. — 8.999559 


Sum 19.361458 


61d. : am. 


86. ——— Half Sum 9.6807 29 


doubled 1224 42m. the Sun's Azimuth from the North required. 


3 Me Operation by Gunter's Scale 
The Extent of the Compaſſes from Radius S. god. to S. 42d. 3om, the 


Complement of the Altitude, will reach from S. 38d. 28m. the Complement 
of the Latitude, to Sine 24d. 40m. then the Extent from Sine 24d. 40m. to 


Sine 75d. 14m. the half Sum, will reach from S. 5d: 44m. (the Exceſs of the 
half Sum, above the Complement Declination) to 122d, 42m, (upon the 


* 


Aftronemic Problems. 


' Example 2. In the Latitude of 51d. 32m. North, the Sun's Declination | 
is 18d. 15m. South, his Altitude Tn 45m. and the Azimuth from the 
North required: 


1 n & = * * N 5 = 
= * 
- 
E — * 1 


The O Operation by the Logarithms. 


d. m. 

72 : 15 Compl. Altitude k —— 8. Co. Ar, 5 
38 : 28 Compl. Latitude — —— 8. Co. Ar. 0.206168 
108 : 15 Declination go Degrees being added, becauſe South. b 


218 58 Sum 
ZE : 29 Half Sum ſupp. to 180d. is is 70d. Zim. * —— 9974301. 
2 IM : 14 Remainder —— —— $, -— 8. 322920 
WV́Y „ oo i 534666 
79 89 — 8.c.—— half Sum 9. 267333 
2 


Which doubled! 1s 158: 40 the Azimuth from the North required, 


By Gunter, 


The "NOD five Radius 8. god. to the S. 72d. 1 5m. the Comp. Altitude 
will reach from Sine 38d. 28m. the Complement Latitude, to S. 36d. 20m. 
then the Extent from Sine 36d. 20m. to 70d. 31m. the Supplement of rod. 
29m. (the half Sum) to 180d. will reach from the Remainder 1d. 14m. to 
158d. 40m. (upon the Lines of verſed Sines) the Sun's Azimuth as above. 

In South Latitude the Operation is the ſame with the two ere Ex- 
amples, only the Azimuth is found from the South. 

After the ſame Manner you may find the Azimuth of any Star. 


p RO B. 


The Latitude of the Place, the Sun's Declination _ Altitude being 
given, to find the Hour of the Day. 

Example. In the Latitude of 5 1d. 32m. North, ſuppoſe thi Sun's Declina- 
tion 23d. 29m. North, the Altitude 36d. ou in the Afternoon, and the 
Hour from Noon required. 

| The Rule, Take the Complement of the Declination, the Com ple- 
ment of. the Latitude, and the Complement of the Altitude, add - 4 
together, and take the half Sum, ſubtract the Complement of the Altitude 
from we half . and take the Remainder, then 00 down the Comple- 


ent 
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ment Arithmetical of the Sine Complement of the Declination, and Com- 
lement of the Latitude, and thereto add the Sines of the half Sum and 
Remainder half the Sum of theſe four Logarithms, is the S. c. of the half 


. 


Time required in Degrees and Minutes of the EquinoQial, | 


"The Operation by Logarithm. 

EM en ar nd a Wingo 
66 : 31 Compl. Declination —— —— 8. Co. Ar. 0.037547 
38 : 28 Compl. Latitule —: —— $, Co. Ar, 0.206168 
53 : 30 Compl, Altitude | 4 


2 
- 


158 < 29 


79 14 Half Sur, .. — ine — 9.992269 
, * 3 > $ EET. ; | 1 4 8 1 » 


3 7 © 5 Las &- $4 E at d EM SY Iii „ Ly E 
s 1 : 
F J) ad Jt 


30 Og — 9c, — — Half Sum 9-936837 
IE _— INS, 
which doubled is 60 18, and reduced into Time, makes 4 hours 1 mia. x 


the Hour of the Day in the Afternoon. 


. * 
* 
z- % 


But if it been in the Forenoon, 4 hours 1 min. 2 ſubtractèd from 12 
hours, leave 7 hours 58 min. 4 for the Time in the Morning. 

If the Declination had been Southerly, then inſtead of taking the Com- 
plement of the Declination to go deg. there muſt be 9o deg. added thereto, 
as in the ſecond Example of the Eighth Problem; do the ſame when the 
Declination is North in South Latitude. en 


U 


By Gunter. 


The Extent of the Compaſſes from Radius S8. god. to S. 66d. 31m, the 
Complement of the Declination, will reach from S. 38d. 28m. the Com- 
plement Latitude, to 8. 34d. 40m. then the Extent from S. 34d. 40m. to 
the S. of 79d. 14m. the half Sum, will reach from S. 25d. 44m. the Re- 
mainder, to 60d, 18m. (upon the Line of Verſed Sines) the Hour of the 
Day as above. 't 5 VF 


85 c 
Having the Latitude of the Place, the Sun's Right Aſcenſion; with the 


Right Aſcenſion, Declination, and Altitude of a Star given, to find the 


Hour of the Nighilt. 


of | Q 
10 4 +: * 
A 


Nronomic Problems. 


- - * 


10 brig = 2 Mar * 7 Jo £45146 270K. + 5 1585 | 3 

1 wal 30 bo 2 09 5 Example. £00615 011 MC | 
6 In the Laticude 51 deg. 32 min. North, on the 8th of Jamar, 1765 ; 

\ the Sun's Right Aſcenſion is 20 hours 2 min. the Right Aſcenſion of the 

\ Lion's-Tail was 11 hours 37 min. the Declination 15 deg: 54 min. North, the 
q Altitude 30 3 39 min. to the Eaſtward of the. e che Hour of the 

1 Night required, - oF - i ee 

| | Ws be R U E E. ; 


Take the Com Joan of the Star $ Declinadon, the Complement of the 
Latitude of the Place, and the Complement of the Star's Altitude; add 
titade from the half Sum, and reſerve the Remainder; then ſet down the 
Complement Arithmetical of the Sinés of the Complement of the Star's 


half the Suin* and Remainder + Half the Sum of theſe four Logarithms, is is 
the S. c. 1. half the Star s Diſtance from the Meridian, : 


80 
8 CY? 


in 3 66.4 AMON atis, by. Legit. 2 


; 2 ee 2 N I N TW * PIR 1 „ r Þ + 
Y 1 n PP, 1 * oe - - 
2 — 4 At = " 5 * EY en * , "ar * 9 = : 
— W R * * un * * 5 2 N + 
7 * - TO II * Yr 9 0 * 1 a 5 X 4 4 7 i t 1 : 


15 is R i i 75 FEI ©} 
28 1M : 
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| which doubled is 60d. 40m. 4 roles 1 into | Time, elves Four Hour, ö 
two Minutes forty Seconds, or three quarters of a Minute nearly. 

| By the Directions given in the Uſe of the Table of the Sun's Right 
+ Aſcenſion, and of the Right Aſcenſign and Declination of the fixed-Stars, 


bi ridian in Time, from the Time of the Star's coming upon the un 
3 ut 


together;-and' take the half Sur, fubtract the Complement of the Al- 


Dectmationz and of the Latitude of the Place, and thereto add the Sines of 


bios che Fine of che Stay's.coming upon the Meridian, if the Star be to. 
i the Eaſtward of the Meridian, ſubtract the Star's Diſtance from the Me- 
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But if the Star be to the Weſtward of the Meridian, add the Star's Diſtance 
from the Meridian, to the Time of the Star's ceming to the Meridian; the 
Sum or Difference is the Hour of the Night. In this Example, the Sun's 
Right Aſcenſion 20 Hours o2 Minutes, fubtracted from the Star's Right 
Aſcenſion (with 24 Hours added thereto) 35 Hours 37 Minutes, leaves 15 
Hours 35 Minutes, the Time of the Star's coming on the Meridian; from 
which ſubtracting 4 Hours, 3 Minutes, 40 Seconds, the Hour abdve found, 
leaves 11 Hours, 31 Minutes, 20 Seconds, the Hour of the Night. 

Note farther, If the Star's Declination be South in North Latitude, or 


North in South Latitude, inſtead of taking the Complement of the Declina- 
tion to 9o deg. there muſt be go deg. added thereto, as has been ſnewn in 
che Eighth preceding Problem. 
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The Extent of the Compaſſes from Radius S. 90 deg. to the S. of 74 De. 
grtees 6 Minutes, the Complement of the Star's Declination, will redch 


from 8. 38 Degrees 28 Minutes the Complement of the Latitude, to the 
85. 36 Degrees 45 Minutes; then the Extent from the 8. 35 Degrees 4 k | 
Minutes, to 8. 86 Degrees 2 Minutes the half Sum, will reach fröm S. 


26 Degrees 32 Minutes the Remainder, t6 60 Degrees 40 Minutes (upon. 


the Line of Verſed Sines required ;) with which proceed as häs been. 
directed to find the Hour of the Night. "EL 8 
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Colirſes and Diſtance between ſome of the moſt eminent Place. 
en the Coaſt. of England, &c. As alſo the thikrt Courſer- 
between the Eaſt Coaſt of England und Holland; the Sb 
| Caaſt of England and France, and the Weſt Coaſt r Eng- 
J. 
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FROM Whitby to Tinmouth, NW. by W.. 14 
* From Buchaneſs to 5 North Weſtt = - - 427 
From the North Foreland to Fluſhing, Faſt = < - = - 224 
From the North Foreland to the Texel, NE. by N. half K. 50 
Len the Spurn to the Texel, Eaſt by South - - - 55 
rom Tinmouth to the Naze of Norway, NE, by KE. X 
From Tinmouth to Holy Land. Eaft by South - - - 10 
From Tinmouth to the Scaw, Eaſt North Eaſt - - - --. 10 
From Yarmouth to the Texel, " North --'- < - - = - 34 
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1 my - coming Into 1. chanel. 
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Foam Wg l to Mac Dep, ENE.l¾,ʒ q . 1„ñ„%— ?ũ e 8 


From Aberdeen to Maes Deep, South Eaſtꝛq — :ſ—fj.!—— 113 


From the Land send of Fus gland to Vater ford. NN W. — ů . 


* From Holy- Head in the Hand Angleſea, to the Bar of Dublin, W. by N. = 
From Rechel to Black Rock, South by Eaſt⁊xp· 


From the Land's-end of England to Cape Clear, NW. byW, 


From the North Fereland to the Mars, ENE, =—— — — 30 
From Newca/ile to the Fh, ESE. — !! :ſ.!.ſꝑ⁊ —— 90 
From Scarborough to Holy Land, Eaſt Northerly -x 97 
From the Start to the Eddy/tone, Weſt half South mmm comes 
From the Land's-end to Scilly, WSW. three quarters Weſtt 9 
From the Caſtets to i Eaft North Eaſx—:.üꝛ⸗ꝛwwä— 55 
From Beachy to Blakeneſs, Eaſt a quarter North — — 15 

From Dover to Diep, South half Weſtt—kꝛxwwv.Z — 25 
From the Liar 4 to Guernſey, Eaft by South ——ů—— — — 3 5 
From the Start to Seven I/les, South half Eaſt aww — 25 


| From Scilly to Upant, South Eaſt by South — — 6 3 5 : 


From the Lizard to Uſhant, South wo———— (a 
From Hartland Point to the Iſland of Lundy, TAR * 
From Lundy to the Holms, Eaſt by North, N . — — 18 
From Black Rock to Tuſtar, Eaſt North Eaſt — — — 

From Cape Clear to Old Head, Eaſt by North — — — 13 
From Greſbolm to Waterfard, Weſt by Month moone, ͤ 11 
From the Land's-end of England to Tustar, North: by „ 40 


— — 80 

F rom the Land s. end of England to Old Head, North Weſt 2 3 

A TA B LE of. the Soundings coming Inte the. Channel, 
reſpecting the Bearings and Diſtances of Scilly, Uſhant, the 


Lizard, &c. with the Depth in — . the Various 
| Sorts of Ground. 


ww ; 8 9 --: 5 ——— 
Bearings. 5 P. M. S De various Sorts of Ground. 
— . | cs | — | — —r. _—_——— 3 
South. os 50 20/50 Branny ſand, like ground wheat. 
88 E. ſoßſso 12145] White ſand mixed wich ſhells. 
SSE. Jjob| . [5o[Coarſfeouſe, * 
E S E. job| 53 Coarſe ſand and fins red ſhells. Es 
E by S. [08,50 12780 Ouſe ſand, Queens ſhells amongſt it. 
E by N. [0749 15/72}Ouſe like muſtard ſeed with broken ſhells, 
| E by N. [1548 50 72) 2 ſand, black and yellow, Scilly 


. coming into the Channel. 125 


85 white and Tos ones wit ouſe. 
0 


* 


The various gert / Grd, 


— 


Some black ſand. 
Rocky 


ground. 


Fine white ſand. 


Sand and ouſe together. 

White and red ſand mix'd with ſhells. 
White ſand with ouſe and nits. 
Branny ſand with white and red ſhells, 
Black ſand, 
Branny ſand with ſome pieces of ſhells, 
Branny ſand, ſmall ftones, herring bones. 
Small red ſand. 
White ſand then entring on the bank. 
Red ſand with black and white ſcollop ſhells; 
Broken ſhells with white and red ſand. 
White ſand on the EaFſt- part of the bank. 
Red ſand and ſhells amongſt it. CE, 
More ſhells, the Lizard NE. diſt. 18 leag. 
Branny ſand with black and broken ſhells; - 
Stony ground. 

Red and black ſand, with glultering ſhells, 
Shells and ſand like points of needles. 
Fine white ſand with little ouſe. © 


65 Red and black ſand with gliſtering mells 


75 Fine white ſand and gliſtering ſhells 


1.. 8 
25 Lat. 
| Bearings SD. M.“ S 
E. by N. 2449 50 
E NE. [o7]49 150 © 
E N E. ss 103 
| NE by E. 2249 10 85 
NE by E. 0049 20 55 
NE by E. 5049 500 oO 
NE by E. 250 50 64 
INE by E. oA 10 48 
NE by E. 13049 43] 65 
I | North Eaſt 10049 400 65 
= NE by N. [10149 20 57 
8 NNE. 10049 4jj100 
IN by E. 18 | 68 
North . [12/49 15] 65 
North 10049 47 65 
NNW. 3348 52] 77 
NW by N. 107149 49] 54 
1 North Weſt|og]5o 10 50 
| North Weſtſoyſ49 47] 60 
| NW by N. og 50 25| 61 
| 1 3 W. 22 e 44 
. & -- 121050 08 
E 
: W by 8. [35 | 40 
| Nb by E. 18148 15 80 
NE by N. [11] | 60 
North Eaft |29]48 5083 
North Eaſt 2548 10] 55 
P, NE 1. 5 07148 30 68 
E N 14448 36 68 
L y N. [25 48 30 85 
| Eaſt 118 49 004 70 
| Eaſt jobjqg oc 65 
Eaſt [15149 15] 70 
Faſt 33449 15| 87 
L Eaſt 04049 


Like broken wheat or coarſe Bran. 
. 


Full of ſmall maes and. 
Round ſtones mixed with ea ſhells "+ 
Small beaten ſhells and hakes teeth. | 
Great and ſmall pieces of cockle ſhells. 
Grey and brown ſand with white ſhells, 
White and grey maes ſand. 

Small ſhells and herring- bones. 
White and grey ſand with ſmall red ſtones, 
Branny ſand with ſome ſhells, 

Red ſand, ſhells, things like needle points, 
Fine white ſand. 


<_ ww 


Dazling ſand like barley-ſtraw. 


6o|F ull of macs s ſand and broken ſhells. 


E by 8. 


# 


114148 5606 3 Shells ] like r 3 

1548 15|70ſShells grey and red pieees of cockle Well 
2c[68|Groſs white ſand with ſhells. 
5640 White ſhells and fine ſmall ſtones, 
161]Hakes teeth and ſhells like oatmeal huſks, 


— _— 
7 
SSS FCO = 
92 
Y! 
- 


li 
© 
TY 
DO 
D» 
2 


Uhant. 
ep 


Sy; >< SY 


EEC 


— 
# 


. 


Bearings. S The various Sort of Grand, 
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— . 


„ . 


6243 Marſhy ſhells nary Toms ſcollop ſhells, 

10052 Marſhy ſhells and Hakes teeth. 
9{50\Marſby ſhells like Oatmeal huſks. 

. |15}58]Marſhy ſhells and Hakes teeth. 

| T}39|Stones as big as Beans four Leagues off. 
545 Grey ſand like Oatmeal flour. 

eſt | 346 Marſhy ſhells like ſmall ſtone. 
. [32[47]Small ſhingly ſtones, and marſhy ſhells, 
| 4{40{Fine marſhy ſhells like white tones, - 

. | 314 1]Black gravelly Ground with ſmall ſtones. 

. [x2|57|Scollop ſhells. 

4444 Great ſtones and rough Gand 
63 50 Like hea of e and wall ſtones, 


* e 
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|. | 35 Diry brown ſand 5 Hakes teeth, 
0 34 Dirty browyn ſand; 
ile. 26 Fine ſand, and within this 28 and 30 fathom, 


N Ike the Dal of a Gatte with Hikes Teeth 
and ſhells. 


Rediſh ſhells maſhed as if beat in a 1 
| White ſand and — ſhells, 
Fardland 


/ 
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Bearings. Se © The various Sorts of Ground, 
[PS og er 
— — 1 — — — —. —— —8 | 
x | NE by E. [o8[35]Small ſhingly ſtones a8 big as Peaſe. 


North ſo8[4o]Streamy Ground with ſmall ſtones, 


S8 N by E. 5133 The ſame with ſome black ſand. 
NE by N. 1141 Fine ſand and ſcollop ſnellis. . 
INN E. |[o8|40|Fine ſand, ſcollop ſhells and ſmall ſtones. . 
NE by E. 2127 Shingly grounc. 35 
LWNW. [2z|20|[Small ſtanes. | 
by NE by E. oa 17 Great ſhingly Ground. 5 : ; 
'S | Ne half E. 2417 Small ſhingly Ground. 
2 C North Eaft [o2|13]Rocky Ground. 
Se N byW. 132 20[All the Ground from St. Allan's to the Eaſt- end 
J E by N. [e4/|21] of the Vigbt is chalky and brown Sanc. 
N byE. fogl18] ny 3 $1 
W ( Wb 5 8. 04 16 Rough Ground with, ſome dig ſtones. 5 4 
=} Weſt [o4|21A kind of fandy fiſhy Ground. f 
S } W NW. [08133] 5 Fiſhy Ground ſomewhat red, with tones as big 
* N by W. ſoeſa6 ! 2s Peaſe, and ſmall Beans. 


— 


Diredlions Zo fail into ſome of the P rincipal Harbour, on the 


| Coaft of England. 
Directions to ſail into Scilly; 


 CILLY is divided into divers Iſlands ; along the Weſt- ſide lieth a great 


many Rocks, There are ſeveral Channels through which to go in, but 
the Southermoſt called St. Marys Sound is the beſt, being a fair opening of 


the Channel, but near the Midft lie two ſunken Rocks, which in foul Wea- 
ther the Sea may be ſeen to break over: It is beſt to leave them on the Lar- 
board- ſide going in, and on the Starboard-ſide coming out. Go fo near the 


Starboard-ſhore, as that a Stone might almoſt be thrown on it. And when 
you are within the Point, luff up round, and come to an Anchor in Sight 
of the Houſes ; or when the Town is brought open to the Valley, leave two- 


. thirds of the Harbour on the Larboard-fide, = 7 
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128 27 fall into gr of the Principal e 
Directimm fo ſail into Mount Bay. 
To Anchor i in Gover' Lake. 


There are two ſunken Rocks, which lie right in the Way of going into 
the Lake, about a Mile without your anchoring Place; theſe Rocks lie NNW. 
and SSE. about half a Mile in length, to ſhun which, obſerve the following 
Directions. 

If the Wind is in the Eaſtem Hank, give the Eaſtern Shore about a 
Läeague's Birth, and keep St. Paul's Church wholly in Sight above the Hill, 

till you bring a Church on the Eaſtern Shore a Sail's Breadth to the North» 
ward of St. It chael's Mount, then bear away for the Lake Hill, keeping 
your Mark till you run St. Pauls Church down under the Hill, then let go 
your NE. Anchor, and carry the other to the SW, and you will be well 
moor'd, and in good fine Ground, all Sand. 

You may come in, 8 one half of the Church above the Hill, you'll 
clear of them to the Eaſtward, and when it ſhuts down you are to the 
eſtward of them, and when upon them, the Top of the Tower and a 

nog Hedge is in one, about 6 or 7 Feet at low Water. 

Tf the Wind is in the Southern or Weſtern Hank, keep the Land on 
board, which is bold; you may go within a Quarter of a Mile of the Point; 
run till you ſhut Mouſebole Iſland in, and St. Paul's Church down under 

the Land well, to come too with your SW. Anchor, then earry the other to 
the NE. you will be well moor'd in fine Ground as before- mentioned: Be 
ſure to have the Church on the Eaſtern Shore a Sail's Breadth to the North- 
ward of the Mount. 

If your Ground Tackling is s good, your Anchors will never ſtart, the 
Wind at SSE. or SE. heaves in a great Sea, and raiſes a great Ground Sea 
when it blows hard; the harder it blows you have a ſtronger Outſet in your 

Zavour ; there is no Tide, you always ride Head to Wind, your Anchors 


will ſooner tart with the Wind to the N. or NW. becauſe the Ground goes 
out with a little Deſcent. 


To fail into Foy. 


Foy may be very eaſily known, lying in between two high "OY | 
the Weſt-ſide going in, is an old Church and Caſtle, and on the Eaft- fide 
the Ruins of an old Church, as you may ſee by the making of it in Capt. 
Collin's Draught of Foy. The going in is a Cable's Length over from Side 
10 Side, and no Dznger; when you are in you may Anchor before the 

Town, or run up above the Town. In the Time of the Dutch War, in 
the Year 1666, there was above ſixty Sail of Virginia Ships put into this 
Harbour. This Place lieth NE. and W. in anc. out, which makes it a 


better Out-let to the Weser than Fend or Falmouth, And whereas 


it : 


IR 
7 
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de, then go in to the Eaſtward u the Point of Phmoath, and the 


INIT ho 
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It hath been reported to be a Bar Harbour, and that you cannot enter till 
half Tide, I do aſſure you that there is no leſs than three Fathom at Low- 


water at a Spring- Tide; here you may lie aſhore to waſh, tallow, or ſtop 
Leaks ; the Spring-Tides riſe and fall 16 or 17 Feet, and it is High-water 


here at Full and Change a Quarter paſt Five. There is good Anchoring in 


the Road without the Harbour, from 5 to 10 Fathom Water, but without 


that Depth foul Ground. 


N Jo ſail into Falmouth. 
D pon the Weſt Point of the Haven of Falmouth, ſtandeth a Caftle on the 


high Land, called Pendennis Caſtle, In the Entry neareſt the ſaid Weſt-ſide, 


lieth a Rock above Water, you may fail in on either Side of it, on the Inner- 
fide of the Eaſt Point lie alſo ſome Rocks off the Shore; on the Eaſt fide is 


deepeſt Water, and moſt Room, therefore in going in, give the Eaſt-Point a 


large Birth; there will be 7 or 8 Fathom. Keep the ſaid Shore till you come 


within St. MHaud's Caſtle; which when it bears Eaſt, there will be 16 or 17 


Fathom, but half the Harbour over towards the Smzithik is but 4 or 5 Fa- 
thom ; obſerve in going in to keep the Manacles open and ſhut on the Point 
of Falmouth Caſte, and ſo it muſt be kept till you ſhut the Church over Pen- 


ny Comguickh, into the North Eaſt-end of the Smithich, and ſo bear over to St. 
Maud's, and ride with the Caſtle Eaſt, laying one Anchor in 18 Fathom, 
and the Weſtermoſt Anchor in four. Fathom, as ſhall be moſt convenient. 


Too fail into Plymouth. 

At the Eaſtermoſt Point of Plymouth Sound lieth a high round Rock 
called Mew/tone; between it and Rambead lieth the ſaid Sound, North North 
Eaſt, being round and deep. ü 55 EY 

A little to the Northward of Rambead, is a fair ſandy Bay, where is good 
Anchoring cloſe under the Land, in 9 or 10 Fathom : South a little Eafterly 
from Rambhead, lies a Rock above Water called the Edayſtone, (on which is 
erected a Ligit-houſe) the Point of Plymeuth lies from it N. by E. diſtant 
about 4 Leagues. 5 7 | 

In the Sound, by the Land of Plymeuth, lieth an Iſland called St. Nicholas 
or Drake Iſland, which is joined to the Weſt-ſide with a Range of Rocks 
under Water, ſo that you may ſail along to the Eaſtward of it. 


To ſail into Catwater. 
To fail into Catwater, run in between the Iſland and the Point on the 
Eaſt-fide of the Land of Plymoxth, till Catwater -open-on the Starboard- 


Point 


. 
As P g 
a A Ml. 323 9. 
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| ehor-thexe in 7 r 8 Fathom, where you ſhall pe Landlock'd for a'S: =" 


130 To fail into ſome of the Principal Harbour 

Point, on the Starboard- ſide, leaving moſt Part of the Channel on the Star- 
board-fide, until you come within the Point, and anchor there right againſt 
the high ſteep Northern Land; there is at Low-water, with extraordinary 
high Tides 4 and 5 Fathom. ' rf 

In failing into Catwater, be ſure to give a good Birth to the Southern 
Point of the Entry, for there lies off the ſaid Point a Ledge of Rocks under 
Water, about two Cables Length off from the Land. Upon the Point of the 
Ledge lies a Buoy, where is about twelve Feet Water at half Flood, which 


Buoy muſt be left on the Starboard-fide going in, and when Carwater is alto- 


ether open you may run in to the Eaſtward, leaving in the Entry of the 
D of the Channel on the Starboard-ſide, as aforeſaid, be- 


cauſe the South- ſhore is ſomewhat flat off, there lying a ſandy Bank, which 


reaches to the Second Point of the South- ſhore of Cattwater. 
A little to the Eaſtward of Drake Iſland lies a Rock under Water, upon 
which at Low-water it is not deeper than two Fathom. To ſail within the 


Land you may go to the Eaſtward or Weſtward of the Rock, as Occaſion 


ſerves. | 
To ſail into Dartmouth: 
Dartmouth hath a narrow Entrance lying in between two high Lands: On 


each Side of the Haven ſtandeth a little Caſtle; on the Weſt- ſide is a Church 
on the high Land, called St. Patric#'s Church. To fail in, coming from the 


| Weſtward run in along by the Weſt Land, ſo far to the Eaſtward until the 
Key of the Village (on the Eaſt-ſide of the Haven) be brought in the midſt 


of the Entry of the Haven between the two Lands: It's convenient to have 
a Boat ready (if any Guſt of Wind ſhould come from the high Land) to tow 
in. Being come in, edge over to the Weſt- ſide before the Brewhouſe, and 
anchor there in 10 or 11 Fathom, or before the Village to the Eaſt- ſide at 
Pleaſure; At the Eaſt-ſide lieth a ſunken Rock, to avoid which ſteer in 
with St. Patrick's Church, and do not bring the Village which ſtandeth on 
the-Weſt-fide of the Harbour, without the ſaid Church, but keep the outer 
Houſe of the ſaid Village in the Eaſt- ſide of the Chapel, always in Sight, 
without the Bulwarks on the North-ſtie by St. Patrict's Church, then there 


is no Danger of the Rock, in the Range by the North Point. Between 


Dartmouth and the Start, neareſt to Dartmouth, ſtandeth a white ſquare Stee- 
ple, called Fackman, which is a very good Mak to know Dartmouth by, 


To /ail into Torbay. 
Bring the Weſt Point of the Berry S. by E. or SSE. from you; and an- f 
8 


on the Coaſt of England. 


the Tormain; before it is very good Anchor Ground in 4 or 5 Fathom, ac- 
cording as you defire to be nearer or further from the Shore. : 


Directions for ſailing in at the Eaft-end of the Iſle of Wight | 


to Portſmouth Harbour, and alſo to Hampton, 


Tf you come from the Eaſtward with a Northerly Wind, bound into the 
Ilie of WVight or Portſmouth ; after you come to the Weſtward of the Shoal 
called the Ower, hale in North Weſt with St, Hellen's Point; but do not 


| hale too much to the Northward, for there lies a Bank off of Langſtone Ha- 
ven to the Eaſtward of the Horſe, that hath not above 13 Feet on it at Low- 
water; but keeping in 7 or 8 Fathom, carrieth you clear without it, and WIIlI 


bring you to the SE, End of the Sand called the Horſe. St. Hellen's Church 
being SW. by W. from you, you may run in 5 Fathom, and when you have 


| brought the Weſtermoſt great white Patch, or Chalk upon Pe/t-Down (which 
is the high Land to the Northward of Portſmouth) a Ship's Length to the 
Weſtward of South-Sea Caſtle that ſtands upon the Beach, then you may luff 


up without Fear: Being then to the Weſtward of the Horſe, and ſteerin 


with that Mark, it will lead you in along the Horſe unto the Beach, and ſo 


into the Harbour of Por!/1outh, keeping along cloſe by the Shore, until you 
come by the Town-wail's End, and there you muſt bear off a little for a 
Flat, that lieth off from the Shore, this is for an Eaſteily Wind, But if you 
intend for St-kes-Bay, when you have brought the Fire Beacon on Brown- 
Down, (which is to the WNW. of Haſleroood Point) within a Ship's Length 
without the ſaid Point, then you may bear tothe Weſtward along the Out- 


| ſide of the Spit, which is the Shoal on the Weſt-ſide of the Entrance of 


Portſmouth Haven. . | 
It the Wind be Weſterly Or Southerly, and you are coming from the 


Weſtward, and deſign for St. Hellen's Road or Stokes- Bay (from Dunnoſe to 


St. Hellen's Point, the Courſe is NE, by N. and NNE.) but borrow no nearer 
to St. Helen's than 6 or 7 Fathom, for the Spit lies off a great Way; but if 
it be clear Weather, that you may keep Sand-Down Caſtle open of the Cul- 
ver Cliff, that Mark will lead you without the Spit of the Point; ſteer along 
in this Mark until you open St. Hellen's Church about two Ship's Length 
open of the Red-Clff within St. Hellen's Point or Port- Sea Caftle to the 


Eaſtward of South-Sca Caſtle, then are you clear of the Point, and may ſteer 


to St. Hellen's Road. NW. and having brought the Point S. by W. or between 
that and the S, by E. you may anchor in 7 or 8 Fathom Water, on very 
good Ground. 1 e 


R 2 Note, 
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SW. Wind. At the North Eaſt-end of the Bay is alſo a Tide Haven called 


IS 
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Note, That you have no good clear Ground all along the Iſland, until you 
have opened St. Hellen's Church, as aforeaid, and have brought the Point 
to bear from you SSW. 3 | | 5 : 

From St. Hellen's Point, to go between No. Mar's-Land and the Hor ſe, 
the direct Courſe in, is NW. by N. and NW. but you have no Shoaling 
upon the SW. fide of No-MMans-Land, for you have 16 Fathom, and the 
next Caſt but 3; but at the ZZor/e you may ſtand into 10, g or 8 Fathom : 
If the ſtrong Tide be ſpent, and ſmooth Water, you ſhall have a great 
waſhing of them by the Overfall of the Water; but eſpecially on No Man's. 

Land, if it be clear Weather, there are two very good Marks to lead you in, 
which are as follow; keep the two Windmills on the Downs on the Iſle of 
Wight, that they may be ſeen clear all over the Trees between you and them, 
but no more above them than even clear; this Mark will lead you in, and 
ſo up all along the Il:nd without ſome middle Ground that lieth SSW. off 
the Point No- Man's. Land. L „ 5 RE, 
Alſo from St. Hellen's Point (if it be clear Weather that you can ſee it} 
there is a direct Mark, viz. a Part of an Old Caſtle formerly called Haſle- 
2wood Caſtle, ſtanding on Gilticter Point (which is kept white,) keep Goſport 
Church and that Caſtle in one, or this Caſtle in the Middle of the Wood 
about the Church, which ſheweth with a Valley like a Saddle, and fo you 
may run directly in without Fear. Or if the Wind be fo that you are forc'd 
to turn in, then you may run the ſaid Mark within two Sail's Breadth of each 
End of the Wood. In the Middle of the Channel is about 11 Fatham Wa. 
ter; and if you bring the ſaid Mark right ur der the North End of the Wood, 
you ſhall run in a middle Ground near the Herſe, that hath not above 10 Feet 
on it at Low- water, and hard Sand. = 8 | 2 
Being in Ye armauth Road, and you would ſail out of the Needles, ſteer. 
away from Hur Caſtle, which Place is very ſteep being paſt the Caſtle, 
ſteer away for the Needles, which are ſharp white Rocks; giving a Birth to 
ſome Rocks that lie off from the Iflard-fide in the Fair-way, between the 
Caſtle and the Needles, you muſt keep cloſe to the Needles. The Tide of 
Ebb ſetteth on the SHingles, which ate hard Stones. The Flood ſetteth on 
the Needles. 5 5 | | ” 

To ſail into the Needles, you will know the going in by the hich white 
Land which is the Weſt-end of the J% of Wight; run boldly in with the 
Land, till you ſee the Needles Rocks, and then keep cloſe to them, obſerving 
the Tid-s, as in the Directions coming out. Note, That there is a ſtron 
Indraught that ſets in at the Necdles, and into Pool; which Indraught hath 
haul'd many Ships into Fr: ſhwater Bay. Keep in 25 and 30 Fathom, and 
you need not fear the Indiaught of the Might. „„ 


To fail within the Wight in thick Weather, 
To fail between the Main and the Might in thick Weather, borrow in 6 
Fathom off St. Hellen's, and fteer NW. by N. and NNW. from St. Hellen's 


Point, 
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Polnt, till you have 12 Fathom, and then ſteer more Weſterly, as you find 
the Depth; come no nearer Ne-Man's-Land than q or 10 Fathom; in that 
Depth you may keep along the Wight Side, if the Wind be Southerly ; but 
if it be large keep in 14 or 15 Fathom, which is a good Birth from both Sides, 
and fo ſte-r W by S. and WSW. as you find the Depth until you come to 
Cowes, Note, That being about Stoke's- bay, there will be leſs Water; if you 
go nearer to Cowes, there you may anchor in 12 or 14 Fathom, in the midft 

of the Channel, where is ouſey Grounxc. * 


Directions for Dover- Road. 55 

The beſt Ground in Dover-Road is with the Fhiteway, to the NW. of 

Dover-Caſtle, or between that Hill that comes from St. James's Church, 

Which is a flat Steeple at the North-end of Dover Town, for a thwart 
Mark, and ſo in what Depth you pleaſe, from 12 to 14 Fathom. Thwart 
of Foulk/lone in 12 or 14 Fathom is very good Ground, = 7 


Diredtion to fail into the North. Foreland abrongb the 


> Ii 
* 


-Gulls zn the Night. "Hits 
If your Ground Tackle ſhould fail in the Night riding at the North- Fore 
land, as very often hath happened, and you cannot weather the Fire/and, 
we ither th» Northſand head; if you can ſee but the North- Foreland Light, 
when that Light-houſe bears NW. or NW. by N. then bear over into 8 or 9 
Fathom, and being in that Depth (ſteering S8 W.) you may be ſure it will 
carry you directly through with the Brake, by keeping your Lead carefully, 
and borrowing no nearer the Brake than five Fathom, nor going without « 
Fathom, or 9 and a half, as you have the Tide under you; this Courſe will 


lead you through without Danger, 


Directions for the North-end of the Goodwin, for ſuch as ſail 
from the North-Foreland 20 the Soutbward in the Night, 


Tf you be at the North-Foreland, bound for the Downs, and the Tide 
fall out too early or too late; to turn into the Downs with the Wind at SW. 
or SSW. take the following Directions. %% Os 
Tf it be in the Morning before Day, then be ſure to weigh Anchor in 
convenient Time, to be at the North. ſand. head at the turning of the 
Tide to the Southward, From the Foreland you may ſteer out with a 
Flood Tide, SE. by E. and SE. or keep the Light of the North- Foreland 
NW. by N. this Courſe will lead you out, But for the more Certainty, 
be ſure. keep the Lead well, and then you may borrow off and on with 
the foreſaid Winds in 7 or 8 Fathom, and ſteering out with the foreſaid 
Courſe, you ſhall find the Depth ſuddenly change to 15 or 20 Fathom; 


then 
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then you may hale cloſe up to the Southward, along the Back of the Gd. 
tuin, the Eaſtermoſt- ſide of which lies SSW, and NNE. 12 or 14 Fathom, 
and is not above a Saker-ſhot from the Sand. But if it be in the Day Time, 
and the Wind blows ſo hard that you cannot well tack to run through the 
Gulls, then the Marks to carry you out at the North-jand-head, is a flat 
Church upon the Foreland, called St. Peter's, a Ship's Length to the North- 
ward of Broad-/tairs Pier-head; or borrow upon the Sand by the Lead as 
aforeſaid, and ſo taking the firſt of the Tide without the Sand, you may 
ſtand to the South Eaſtward, till the Scuth-Foreland bears W. by S. then caſt 
about, and you ſhall weather the South-ſand-head, and be in the Downs Road 
as ſoon as any other Ship that parted with you at the Foreland, © 


Directions for ſailing over the Spits, the Wallet, and by the. 
2 NDMaaze into Har wich. . 


Sailing down the Szvn or King's- Channel, and that you would ſail into Har- 
wich over the Buoy of the Spits into the Wallet, you muſt obſerve your Tides, 
for at the Spits, the Buoy lieth in 5, 6 and 7 Feet Water at Low-water, and 
the Paſſage often alters, ſometimes more W ater, ſometimes leſs. The Buoy 

lieth on the Weſt- end of the Gunfleet-ſand, and the Eaſt-end of the Buxey, 
bearing from a flat Steeple, called Great Holland Church, South by Eaſt. 
Being over the Spzts, you come into the Wallet, where is very good Anchoring 
in five, fix, ſeven and eight Fathom Water; the Sands lying without, makes 
it a moſt excellent Road. There is a good and deep Channel to ſail in at 
the Wallet between the Gunfleet and the Ye? Rock, but *tis ſeldom uſed, 
Being over the Spits in the Wallet, ſteer away for the Naze, which may be 
known by the Trees, and a Houſe that ſtandeth on it, keep about half a 
Mile, or a Mile off from the Naze, to avoid the Stone Bank, which hath 
but 5 Feet Water on it at Low-water ; and lieth from the Naze Trees E. 
by N. About a Mile and an half from the Naze Point, there is about 8. or 
g Feet Water between it and the Naze at Low- water; Keep Payn's Trees 
that lie a little to the Southward of Harwich, open and ſhut with Harwich- 
Clif,” and this Mark will carry you on the Stone Bank, and the Trees on the 
.Cork-land, juſt open of the Naze-land, will carry you on the Bank alſo. 
There is a good leading Mark to carry you between the Naze and the Stone 
Bank, which is Harwich Steeple, on Harwich Beacon Cliff, which will alſo 
carry you between the Pyeſand and the Ridge, into the Rowling-Grounds, 
where the Ships anchor in 3 or 4 Fathom at Low-water. The Mark to an- 
chor in the beſt off the Rotoling-Ground, is to bring Harwich Windmill two 
Sails Breadth open of Farw:ich-Cliff: And to fail from the Rowhng-Ground 
to the Naze, keep Payn's Trees open off Harwich-CHf till you bring the 


Nazg 
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Nazxe to bear SW. then keep Harwich Steeple, on the Beacon Cliff, to run 
within the Stone Bank. There is a Channel to ſail from the Naze between 
the Cork Sand and the Ridge, keeping the Naze Trees SW. ſailing down: 
NE. between the Cork and the Ridge, in 5, 6 and 7 Fath. Water. And 
when you have brought Harwich Steeple on the Brewhouſe that lieth to the 
Northward of Languard Fort, then are you clear of the Cork Ledge ; this 
Channel is much uſed by the Light Colliers going to the Northward., _ 
Being in the Rowhng-Grounds, and that you would ſail into Hartwich Har- 
bour, keeping cloſe by the Andrews, which is a Sand that Leth off from Lan- 
guard Fort, and is ſteep too on the Weſt-ſide; The Tide of Ebb runneth 
ſtrong over the Andrews, the firſt half Ebb, of which you muſt have a Care. 
This Sand is dry at Low-water; keep cloſe by the Beach of Languard Fort, 
to avoid the Altar, which is a ſmall tony Shelf that lieth right Weſt from 
| Languard Fort, about a Cable and an half's Length from the Beach at the 
Fort, on which is but 5 or b Feet at Low-water. You may fail to the Weſt- 
ward of it, between it and Harwich Cliff, according as the Tide is up, and 
what Draught of Water your Ship draweth : But if you ſhould want to go 
into Harwich at Low-water, and your Ship draweth above 15 Feet, you may 
ſtay for the Flood to have Water over the G/utton, which is a narrow Ridge 
that ſtretcheth off from the Beach thwart the Channel, a little within the 
| Brewhouſe, that is to the Northward of Languard Fort. Being paſt the 
_ Glutton, you muſt keep cloſe to the Beach to avoid the Gri/tle, that lieth in 
the Middle between Harwich and the Beach of Languard Fort, on which is 
but three Feet at Low-water, there is a ſmall Channel between the Gr://le _ 
and the Guard, of nine Feet at Low-water, but when you have opened Do- 
ver Court Church off Harwich Town, then you are clear of the Griſtle and 
the Guard, and may anchor before the Town of Harwich in five Fathom 
Water, or run into Ipſtoich Water and anchor; this is a very ſafe Harbour, 
and if a Ship ſhould chance to blow a-ſhore ſhe can take no Harm, the Shore 
being ſoft and ouſey. The Spring T'ides riſe: 1 5 and 16 Feet, and the Niep- 
©. 1068 30 and 24 Fears [fe > 1 „ 


N Directions to ſail into Harwich through the Sled-way. 


Being at the Buoy of the Spits, and you are not minded to fail over the 
Spits, then keep down by the Gunfleet-ſand, in 7 and 8 Fathom Water, till 
you come within two Miles of the Buoy of the Gurflzet, and then come no 
nearer than 9 Fathom Water, for there lieth off a Spit ESE, from the 
Sand about a Cable's Length; to the Eaſtward of this Spit is a ſmall _ 
Swatch through the Sand, into which, and Geldmore's Gat, the Tide 
of Flood ſetteth ſtrong into the Wallet; of which you muſt have a 
5 | Lars 


-« 


with _ Additions, * 


| * ä 
F * XN * "I 


Gare ER you come near it, eſpecially in little Winds n may oF 


be hauled on the Gun eet-ſand ; this Sand lieth NE. and SW. and drieth in 
" Jeveral Places : The Buoy of the Gunfleet beareth from the Naze SE. by E. 
| Eaſter; you may ſtand into 7 or 8 Fathom along the Side of the V. Rack. 
into the Sledway, keeping Balſey Church N by W. and NNW. till you bring 
Harwich Steeple on the BL; enhock (that lieth to the Northward of Languard 
Fort) which will carry you clear 0 the Cirk Ledge, on which is two Fa- 
thom and an half at Low- water, and then ſtand to the Weſtward, and keep 
Orford Church and Caſtle open of Balſey Church a Sail's Breadth, Pull you! 


have the Lights together, keep them ſo till you are paſt the Andrews, and 
then follow the fofmer Directions for ſailing into Harwich; you may ſtand 


in upon the Platters into five F athom, on Which Sand is but two and three 
Feet at Low- wa: er; the Ridge hath ſeven Feet at Low. water; a great Part; 


of the Cork Sand drieth at b eee - and lieth in Length NE. and SW. 


about two Miles and a half long, and a Mile broad: //; /t Racks lie in 
Length NE. and SW. about three Miles, and two Mils broad, and drieth 
in N Places, full of Banks and Swatches, the Ground rocky and ſtony 


in many Places; there is a ſmall narrow Channel between the Weſt Rocks 
and the Cork. | 


For the more e particu' ar DireQions for ling into theſe and other Har- 
bours in England, Scotland, Holland, Normandy, Bretagne, &c. ſee the laſt: 
Edition of the COASTIN G-PILOT, newly CorreQted, and Re- 
printed for J. Mounr, and T, PAGE, on Tower - Hill, London 
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